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Thx following work is strictly what it profeflses tobe-^ 
A TsxT Book, It is not intended so much to teach the Sci- 
ence and Art of Agriculture, as to enable the Teacher to teadt 
In its character it is tuggestivej and makes no pretensions to be 
a perfect Encydopoedia of the subject At the same time it is 
believed that there is no point — so fiar as the work professes to 
go— OB which it is important that the Teacher should enlarge, 
or the student learn, to< which they will not find their attention 
directed. Nor will the experienced Farmer, or the general xet^ 
der fail to be interested. Practice and science are brought to* ' 
gether, and compelled to assist each other; instead of being ub- 
naturally divorced, as, unhappily^ they have too long been ia 
tlys department of knowledge. 

This liide work is the ofibpring of a sorely felt necessity. A 
year since, the Author was unexpectedly called upon to deliver 
a course of lectures on Agriculture, before the newly organised 
^Scientific Deportment'' of the University of Michigan. He 
had for some years studied the subject, both practicaBf and 
iheoreticidly, and collected a valuable library in connection with 
it But this he had done merely for his own gratification, wiik> 
out any direct olject in view, and certainly with no intention of 
ever becoming a teacher of Agriculture. A s^ise of duty to 
the public would not allow him to refuse the invitation; and 
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painfully conscious of hia deficiencies, lie assumed the oflGco, de- 
termined to do the best >.e could. Upon the verj threshold^ 
however, he met with an unexpected difiSculty. He could find 
no book, publisEed either in America or Europe^ adapted for a 
collegiate claaSj many of whom were practical and middle-aged 
farmera, and some to whom the very terras of Science were un- 
known. Professors Johnston, I^orton, and Nash have each pub- 
lished elementary worka, most excellent so far m they go ; but 
they are confined almost entirely to the chenikal portion of the 
mibjectj and "Practical Agriculture in its connection with Sci- 
ence" was the topic demanded. There are other books again^ 
but deficient on the other eide^ — consisting merely of directieuB 
how to cultivate the land, — being chiefly compilations, and ma- 
king no pretensions to a higher or scholastic character; so that 
the Author was obliged to pTepare and write hie entire course 
of lectm^ and the students lost much from the want of some 
work which they might study in private, or refer to from time 
to time. This loss was chiefly felt in regai-d to analyses, figures 
and scientific words. It ia quite imposaible that a stttdent can 
imderstand the on% or recollect the other by merely hearing 
ihem ; and yet if these portions are lost, much of the ralue of 
the succeeding information is lost likewise. 

Within the few last years, the fftudy of Agriculture in the 
United States, has assumed a new form. It is beginning to be 
introdueedj not only into Colleges, but also into Primary Schools; 
and in conversing with other gentlemen, the Author found that 
this want was as sensibly deplored by others, as it had been hj 
himself. He therefore undertook to write ont the substance of 
his lectures* Neither bia more important engagementSj nor hia 
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health permitted him to anticipate more. But having made 
a beginning, he found the subject constantly enlaiging, and he 
has, to the best of his ability, collected and arranged a synopria 
of all that is known,— hso far as he could ascertain it — of the the* 
oretical and practical truths and principles of Agriculture, up to 
the present moment The anidyses which are given, are, it is 
believed, the very latest that have been made, and, perhaps 
without exception, are worthy of all credit in the present posi* 
tion of the Science. The more strictly technical portion ia either 
. the result of the Author's own experience and experiments, or 
it is compiled from the most trustworthy sources adapted to the 
present position and necessities of the American Famer. 

The only novelty, which can be duimed as such, is the ar- 
rangement, each subject being complete within itselfl Much 
more might have been introduced, and one of the chief difBcuI* 
ties that have been experienced has been compressi:^ the mas- 
ter, — the omitting of all which did not appear to be absolutely 
necessary for the object in view, and ihe using as few words as 
possible. 

It was essential that the book idiould be of moderate sixe, and 
cheap — ^this the Publisher insisted upon as a sine qua noft,—- and 
consequently much that might have been inserted haa been left 
out Thus, it is taken' for granted that the Teacher or the Stu- 
dent is abeady familiar with Botany, and the elements of Ag- 
ricultural Chemistry. Had these topics likewise been intro- 
duced further than they have beeja, they would have swelled 
the work far beyond the requisite size. For the boundaries of 
agricultural knowledge are like those of the horizon, ever enlarg- 
ing as we travel on, till they embrace almost the entire circle of 
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the acknoes and Arts. So yast are the sabjecia, that a writer 
attempting to indtide the whole^ would find thai a libnirr, not a 
Tolume^ would be the remdt of bi« labors. Besides^ with ^e 
excellent elementary works already mentioned, and Prof. Gray'i 
Botanical Teifr-bo^r^k, repetition conld nc]4 have been avoided^ and 
I^OA IDO^ haa been ino^t acrnpalouslT abetained frpin, aa regards 
wmkB in geiieial circuktion among w&. So again, the topice 
treated upon in the eaxly chapters aie presented merely in ont- 
Mne. A^cnltnral Meteorologj— though es^ntiallr a most fete- 
testing and important application of Science, — is jet in its ear- 
liest infancy; and the materials do not exist for accurate or ei- 
loided instiiiction ; while the Natural History of PknLs, the Air, 
Water, 4c^ belong mlher to the department of the Chemist and 
Ihe Vegetable Physioloflpist, than to the practical AgricultunHt 
Enough only is written on these Biibjecta to serre aa an intro- 
dnclioQ to what follows. 

In many instances^ and always in the Analyses^ the sntbority 
quoted is mentioned, chiefly in order that the Teacher may be 
able to refer directly to the original where he wiD usually meet 
with a more complete elucidation of the subject than could be 
admitted into these pages* 

It will be observed that the worlt is printed in type of three 
Mues* Those portions which are oonaidered as peculiarly im- 
portant, or as being capable of comprehension by students of all 
ages, are printed in the largest type ; that which is abdruse is 
in a second med ; and that which peculiarly interests the prac- 
tical fiarmer is In the smallest type. The Chapters are likewise 
to arranged as to permit the teacher to select such subjects as he 
chooses. 



No one cao attempt to teach an irregular science, or a ^ici- 
entific art" such as Agriculture is rapidly becoming, without 
discovering how much he must depend for explanation and ir 
lustration on his own resources. The strict sciences, such as 
mathematics, may be entirely taught by books; but in sgneA> 
ture there is still so much that is uncertain, and so many scien- 
ces and arts are combined within it^ that — without taking into 
consideration the discoveries that are almost daily made — a life- 
time, laboriously devoted to the subject could scarcely render 
one individual master of the whole. It is hoped, therefore, that 
the Teacher who may use this book will enlarge upon the vari- 
ous subjects, and explain that which is difficult — ^in one word» 
that ha will consider it as the mariner does his charts as a di- 
rector of his course, but a director from which he is at liberty 
to differ should his superior experience and knowledge induce 
him to do so. 

The Author has no desire to assume to himself more credit 
than is due, nor to make excuses which are not strictly true« 
But constantly and seriously occupied in various other duties; 
for a length of time at a distance from the Press; and com- 
pelled to search for materia!s in a large number of books— con- 
siderably over one hundred volumes having been consulted and 
compared — ^he has not only found the labor of compiling theee 
sheets a very arduous one, but is well aware, that had he been 
able to devote more time to the object he could have rendered 
them more truly worthy of the acceptance of the public Should 
another Edition be called for, many emendations will probably 
be male. 

The limits of this volume forbid the subject of Domestic 



Anmials, and Bome oliher topics being toudied upon. For an- 
other w(H-k, a large amount of materials is on hand, and 
should life and health be spared, the writer maj, perhaps, 
include them in another volume. That, however, must depend 
iq)on the success with which this meets. 

* VmverBity, Ann Arhor^ MicL^ ) 
Feb. 14, 1854. J 
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CHAPTER I. 



INTRODUCTORY. 

1. The word Agricitltdbb is derived fiom two Latin woi^ 
AoKR, a Fields and Cultdra, CtMvatmg or JWm^. It ther^ 
fore tneansi etrictlj, The v)orlcing of the tail; bat ia now oised 
to describe every process connected with Farming. 

2. Agriculture may be divided into (a^) growing oi grains; 
of edible plants; of oil bearing plants; of vegetables used in 
dying, Ac; (bj of grasses; (€,) breeding of stock; (d^) fal- 
tening of stock; fc,^ producing wool; (/J roanufecturerf cheese 
and batter; (g^) cultivation of fruit; (h^) of vegetables and 
flowers; (i^) viticulture, (or the culture of the grapevine,) and 
wine making; (jj PlanUkiff^ or the production of cotton, riee, 
sugar, tobacco^ <fe& And, in Europe^ to the above are added, 
(kj forest mattere; (If) manufacture of beet iugar; (m,) Hm 
production of silk; and of some other miuor artides. 

a. Any of these processes may be pursued by itsetf ; though, 
in most instances^ it is found profitable to include more than one 
o£the above divisioua on the seme fiann. In th^ respect, agr>> 
cnlture differs from manufactnree; the latter benoming mow 
profitable as the divisioB of labor becomes moro simple. 

4» Agriculture is an Art, which, to be truly undenitood, 
fequiree the study of many Sozbiiob^ 

Ab9 is tlM ftppliestloD of knowledge to prtetieal parposet. Bdmet is 
A knowledge of the priccifto of Art. If the koowledge be merely ae- 
1 
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flUcnylited feipei-iinee, iti application k empirical art; byt if it be expa- 
ii«Dce nosniieJ upon and br-^ught under go nerd prmdple^ it ftsaumei 
A higher cLaracter, and becomes a sdfnii^c «rt» 

5* The following are ufiually considered tha Sciences whicli 
avot naturally lududed in the Art of Aj^iculture ; — L Math^ 
maiKal Science: (a^) aritliiaotic ; (h^) algebra; (c^) gmrnQtry i 
(dj) mechanics; (e^) euneying; (/\) levolKng; (<jj atereoii»* 
try, (the meamring of solid hodiaj) (kj linear drawing. II. 
FTiyucal and Natural Sclencca: (a^) pIiysiGs; (h^) metaOf- 
<iogy ; (c^) mineral chomiBtiy ; (d,) mineralogj ; (e^) geology ; 
(fy) botany. III. Tecknoiopicai Sciences: (oy) organic chen> 
i^y ; (^j sciontific agriculture ; (Cj) arboriculture ; (d,) sylvi- 
culture ; (ej vegetable and animal pliy biology ; (f) veterinaiy 
art; (g,) sxilogy; (h,) c^uitatiorL lY, Zoological Sciencei: 
(oj) rural architecture ; f fi J forest economy ; (c,) book-keepiBg ; 
(dj rural economy ; (^) rural law* Esich of tliesfl, again, b 
divisible ioto several £ub-di vision b; and tho lifit may be gtill 
further added to with practical advantage. 

6" While a knowledge of all theso sciences is necessary to the 
tfaorouglily educated farmer, only a part of them m included in 
what is commonly termed practical agriculture. Of this latter 
portion, meteoroliigy, elieniistry, geology* minertUogy and botany, 
are n?uully taught by themst-lves ; leaving fit: Id- work, arlwricui- 
ture, itnimal phyaiology, zoology^ and vetcriaary art In a dasw 
by themselves. To these last, the followitig p^ige^ will be de- 
TC*ed. It must, however, lie observed^ that so closely are the 
majority of tbefie sciences interwoven in fonning the agrlctiltuia] 
art, that it is impoBsiblo entirely to disconnect the one from tLa 
other. Tlib is especially the case with chemistry and botany : 
a knowledge of the principles of which must be considered m 
ateolutely essential^ and which, together with certain depart 
mojits of geology, must be frequently referred to. 

T. The farmaT \§ a. manxifaclMTQT. Hia art oonrefta the toil a^id mt 
into grain, meat, wool, ailj and sthtr flubeiauccs. Ha erefttee notbicg : 
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be only cMMt a change of amngement of materials already ecietin^ ; 
vliieh materialf are goTerned by known and fixed lawf. Whal the 6^ 
mer, therefore, rcqaires, is an intimate acquaintance with theee materials, 
■id with the natural Uwa to which fhey are eubjeet. The earth and air 
me composed of a certain number of simple elements. But in this primi- 
tire shape, they are unfit for the support of animal life. Yet they wiH 
become either weeds or useful plants, according t6 the mode in which 
they are used. Again, if they become the letter, the quality produottl 
oo a giTen area will be large or small acoording to known and fixed 
rales ; and if domestic animals are reared, these will be laige or em^ 
healthy or unhealthy, according to the same certain and unalterabls 
laws. It depends, therefore, rpon the knowledge which the pnctacal 
fiu'mer has of theee laws, and the use he makes of this knowledge, 
whether he receives the largest possible retom for hia Itfbor or noV 

8. The object of the practical farmer is to raise fix>m a gran 
area of land the largest quantity of the most profitable prodoM 
ai the least cost; and not only to avoid impoverishing the soil, 
but to render it gradually more productive. A knowledge of 
the above named sciences will enable him to do this; and tiun 
he is repaid pecuniarily for the labor of his mind^ as the work- 
man is repaid for the labor of his body. 

10. The earliest effort in Europe for the establishment of an Agri- 
esltoral School, was made by M. L' Abbe Rosier in 1775 ; but, owki|f 
to the neglect of the government, it failed to go into operation. lu 1799, 
Fellenberg, of Switaerland, established the Hofwyl School, which ap- 
pears to have been the first institution of the kind. In 181 8 — 182S,.tf . 
do Domsbasle commenced a Model Farm, of 375 acres, in connectkm 
with a place of education, at Bovillo, in France* In 1827, the Hoyal 
Agronomic Institution of Grignon, near Paris, was commenced, by Urn 
government. It owns a farm of 1,250 acres, and receives yearly a gianl 
of about 112,000. In Germany, in 1806, the celebrated Dr. A. D. Thaer 
opened an Agricultural Academy at Moegelin, in Prussia, to educate 
aupeiintendents for large estates. In 1845, the Royal Agricoltovl 
College of Cirencester, England, waa chartered. Such institutiona an 
now abundant in every part of Europe. 

11. Dr. E; Hitchcock, in the " Report of Commlssionera to the Ooo 
monwealth of Massachusetts concerning an Agricultural School, /amMnKi^ 
1851," gives the following list of Agricultural Educational Establi^- 
meots in Europe : 
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13. Besides fheie^ there are Colleges deToted to instruction in Vete- 
rteary Art, the most important of which are, the Imperial School si 
Alfort, in France^ and the Royal College of Veterinary Surgeons, in 
London. In these tostitution^ a rery complete education is afforded. 
Veterinary Colleges were first otganixed in France and Germany, in tfas 
beginning of the eighteenth century ; and a great many valuable works 
from the pens of eminent practitioners hare appeared on this subject. 
Tho fiirst English Collie owe8 its origin, in 1792, to a Frenchman of the 
name of Saint BeL In France, Veterinary Surgeons hold a high pro- 
fessional and social position, and many of them aie members of the 
Order of the Legion of Honor. These sdiools, as well as the agricultural, 
receire annually liberal grants of money from government. One point of 
great Importance is, that a Hospital for diseased animals is connect^d 
with each College, so that not only have the students an opportunity oi 
studying living pathology ; but, on the appearance of an endemic, theie 
is great prebabiUty of tbs cause and con being asoertained Bpeedily. 
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13. Agriculhiral ddnefttion Is nooeanrily divided into tibe thtordieal 
and the prmdieal—of the Science of Agricnltnre and the Art of Agrienl- 
loia Hie former inTolving the reasons of action, is properlj learnt firal ; 
and maj be imparted without any connection with a form ; the second, 
including, as it does, manual dexterity, comparison, and ezperimeni, 
ranst necessarily be taught in the field. Or the two may be taugliA 
simultaneously. There appear, howerer, in many cases^ to be serioas 
veasons agamst the latter course. A student of law or medicine finl 
completes his th0or€iical education, and then proceeds to practice ; and 
this seems to be the most rational course in agricultural education alao. 
In the higher European Colleges, lectures are given in the field, <j^ter^ 
laige amount of information has been acquired ; but, it is belieTed, that 
the students are not required to labor. There is certainly no effidenl 
reason why a student of agriculture must necesssrily spend a given poi- 
tion of his tame in physical toil ; the more especiaUy« as the manual 
operations of a fium are intrinsically simple^ are easily learned, and 
require rather the exercise of the muscles than of the mind. A museum o f 
rural objects, including models of implements, with likenesses of the besl 
stock ; and a hospital for diseased animals ; connected with occasional 
Tittts to the best &rms in the neighborhood, and to agricultural fiunt 
will supply everything that is requisite for the full education of a young 
man brought up on a form ; the practical skill being acquired when luk. 
returns home, to make agriculture the serious occupatian of his life. 



CHAPTER II. 



PU^NTS.-THE AIR. "WATER. 

14. Plants are formed by a re-armtig*jiiient of simple eub- 
Manccs, (or eleinentej) already existing in (Of) the air, (bj) tltt 
water, and (c^) tEe soil Animals aro formed bj a. i^-arrang€- 
ment of tliese plantSj of water, and of air* These cliang^a sm 
root simply meclianical, but chemical ; and ana under ilia di mo- 
tion of a power called Life, of which very Uttle is yet known. 
Heat, light, electricity, the wind, the rain, and the eun, haye aiB> 
A powerful inSuence over yegetable and animal existence* 

15. Wherever the proper elements and circumstancea united 
tJiere will yegetabk hfe exist 

18. While all plants are composed of a certain quantity of 
different subatances, the yarious orders of plants demand either 
ft different proportioE of tJio elements; or one requires an 
element which is not requisite to the existence of anotlier plant 
Thus, one species of plants grows in earth containing a large pro- 
portion of potash or soda, as wormwood (ariemma) and aspara- 
gus; while another requires httle or no potash, as Indian corik 
One grows in water, without any connection with the soil ; whife 
aaother grows in the air lite the wind-plant of Florida; or the 
mistletoe of Europe, forcing its radicles into the sapwood of 
ftiother tree, 

17, While plants grow naturally whei^i they find the ele- 
mentflj and other circumstances necessary for their fonnation ; 
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(bey are also abundant or rare, aoeording to the propoitioQate 
existence of tlieee circumstances. 

I8« A plant not indigenous to a given locality, will grow azid 
flooiish, if transplanted, in exact proportion as it finds the ma- 
teials and circumstances in its new locality the same as in ils 
native one. 

19. These facts are the ground-work of Agrieolture as an in- 
talligent art. 

20. Comparatively few plants exist which are useful to nnao, 
and these, in their wild state, are naturally confined to nanow 
bounds. The business of the Farmer is, therefore, to cause such 
I^nts as he requires, to grow where he wishes them ; and not 
only to grow, but by artificial adaptation of circumstances to 
compel them to yield so abundantly that their intrinsic vaikn 
k greater than that of the labor bestowed upon them. 

21. A striking example of this principle may be given in iJm 
growth of the Pine Apple in England* This is a plant xeqoir- 
ing the heat of a long tropical summer in order that it may 
perfect its fruit. Until steamships plied between the West In- 
dies aQd Great Britain, this fruit could not be carried to ti» 
latter country, without rotting. But so delicious is the flai^r, 
that the English were not willing to be deprived of it They 
OQDJsequently formed, by means of glass-houses and furnaces, a 
tcopical atmosphere : they imitated the rich organic soil in which 
this plant is found to flourish ; they supplied the moisture neoeft- 
lary at certain periods of growth; and not only brought tbo 
fruit to perfection, but greatly improved it in size and flavor. 

22. The principles may therefore be laid down, (oy) " thai 
out of nothing, nothing is made;" if it is desired to grow a 
g^ven plant in abundance, all the elements that enter into that 
plant must be supplied in abundance, (b^) all other circumstai^ 
eas requisite to its perfection in its native state must also be foi- 
nished; (cj) that plants cannot be grown where these requisites 
aro deficient; (dy) but that it is in the power of the Farmer, by 
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the acquisition of knowledge and by intelligent labor, so to mo- ' 
dify existing circumstanceB as to cause a plant to grow profitably 
w!i0re nataraUy it could not do so» 

23. On tbeee simple principles, depends the utility of plow- 
"^ing, harrowing, manuring, irrigation, and the other mechanical 
prooesses of cultivation, 

24. In other words, the art of Agriculture, when confined %3 
gtc^ng plants, is simply adapting the soil, and surrounding ci»- 
ooinstances to the natural demands of the plant; each plan^ 
▼wying somewhat from another, in its requirements. 

26. In order to do this, it is necessary to understand, (Oy) tbs 
materialB which are or can be supplied by air, w.ater, and soil; 
(Sor in this connection, manure is merely a modification of the 
**W (^0 ^ materials which enter into the composition of each 
jimt\ and (e^) the incidental changes, which meteorology and 
ohemistiy may produce. 

26. The Air or Atmosphere. — According to M. Regnaul^ 
100 cubic inches of atmospheric air, deprived of aqueous vapor 
and carbonic acid, weigh 80.82926 grains. At 62 *^ Fahr. air 
is 810 times lighter than water, and 11,000 times hghter than 
mercury. 

The chemical composition of air is, (Dumas and Bousstn- 
gcBult): — 

Air by Weight. Air by Yolmw. 

100.00 100.00 

— Besides these constituents, the atmosphere always contains a 
variable quantity of watery vapor and carbonic acid gas, beside* 
other gasses and vaporous bodies which are observed to enter 
into it The younger Saussure has ascertained that the mean 
* proportion of carbonic acid is 4.9 volumes in 10,000 volumes of 
air; or almost exactly 1 in 2,000 volumes; but it varies from 
0*2 as a maximum to 3.7 as a minimum, in 10,000 volumes. 
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Its ptopoTdoB near tibe soifaoe of the earth, is greater in sum- 
mer than in winter, and during night than d^nng day. It is 
aiao more abondant on the sununits of high mountains than m 
the plains. 
27. CoHPosinoir o» Dbt Am by Volthoi. — 

Nitrogen, 7912 

Oxygen, --.--•- 2080 
Carbonic acid, .... - 4 

Carburetted hydrc^n, - . . • 4 
Ammonia, (3 vols, of hydrogen with one of 
nitrogen,) .•-.-. varies 

Ozone^ <* 

Organic matter, and salts, .---<« 
26. Pro£ Horsford, in experiments made in Boston, Mass., in 
1649, (Anu Assoc, ofSdence^) found the quantity of ammcmia 
ifi the air greatly to exceed that detected by Fresenius, at Wies- 
baden. Idebig, at Giessen, found it in rain-water and snow; and 
estimates that one pound of rain-water oontains a quarter of « 
grain of ammonia.* 

" ^ field of 26,910 sqaare feet must reoeive annoally tipwaids of 88 lbs. 
of ammonia ; or 71 lbs. of oitrogeo ; for by the obeervationB of Schab- 
ler, about 770,000 lbs. of rain falls orer this surface in foar months, and 
ooDsequently the annual £^1 must be 2,316,000 l\M."^Ziebig, Agrieul, 
Ckemutry, 

Liebig assumes, and justly, that such salts as are found in rain 
water must have been held in suspension in the air, and washed 
OBt by the shower. 

29. M. BarraU, of Paris, has lately examined the composition 

*Tbe foDowlDg table exhibits the reiolte of Mfvenldeterzninatioai by Prof. Hop»> 
tedffttBoetoiijMMi^of therelatlins quantitiee of ammoniA found in nin and mow 

AKMonA a RADr uiD wcvm mow a om oobbo xstbs. 



lS4^I>ee'r22,inraiD, 


V.56 gmins. 


18$0--lfarchl8,iniDow, 


1.49gralDi. 


« 29, in snow. 


«.«3 •• 


« 28-3, in snow, 


0.96 " 


1860-April 4, in rain. 


0.M " 


Julj Ittiinrain, 


1.29 • 


** 4, in sBOWy 


0.78 •• 







jMmud qt ScUnt^ Di$eov. 1851, p. 234. 



10 ilOBIOULTURM. TBXT-^OOK. 

irf rain water ; and fiom these eiaminations we find that if w« 

taJ^e tho aixnual depth of rain to be about 24 inches, this quan- 

tiij conveys to ii>^erj acre of land the following EuhBtanetja* — 

Kithig^n, * - ' ' - 45^ thai 

STitricacid, - * - - - 103 ** * 

AmmoBia, , . _ _ _ ig^ « 

Chlorine, * - - - - 124- ^ 

• Lime, - , - . ^ , 35 « 

Magnesia, 11 *^ 

227 ft«L 

30. Thence it appeara that the quantity of ammonia held in 
the air variea according to the locality; an J, probably, other «i^ 
ccLtnstancee, 

3L Horsford, in continuing the experiments abore referred 
to» found that at Boston, iu the Bummer^ when veget!ible aad 
animal decay m moet rajnd, tlie quantity of ammonia in the air 
k at a miisiraunij and afterwarda decreases regularly until the 
winter seafion, when it ia at a minimum. The following tsbW 
ihows iJie amount of thirteen diiierent analyses : — - 

1^. Anmioniii in l,OD0«0tW 

1. July Z,- - - - - - 42.9995 

2. July 9, ----- * 4C.124G 

3. July 9, ----- - 47.6308 

4. September 1 to 20, * - - - 29.7457 

5. October 11, - - ^ - * 28.2306 

a October 14, 25.7919 , 

7, October 30, . - - - . 13.9315 

8, November 6, - - - - - 8,0953 

9, November 18, 12 and 13, - - B.0953 

10, November 14, 15 and 10, * - - 4.7066 

11. November 17 to December 5, - - 6.1328 
12* December 20 and 21, - - - - 6.98 85 
13. December 2 9^ . , , _ i,217I 

Annual of SHent Dkc. 1860, p. 321. 
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Liebig (Agru Chem,) observes *^ that the ammonia contafb- 
ed in rain and snow water possesses an offenshre smell of per- 
ipiration and animal excrements, — ^a fact which leaves nodonbi 
respectiBg its origin." These experiments have been repeated 
in France, Germany, An^erica, and England wi& the same re^ 
salts. It is probable that in the neighborhood of large cities, 
and in densely peopled countries,, the air contains a much larger 
proportion of this valuable alkali, than in the wild and thinfy 
settled districts. Some curious agricultural and pathological 
phenomena may be explained by these facts; but the subject 
itiU requires more extended and minute examination. 

32. Henry and Chevallier have detected acetic acid and 
probably hippuric acid in the atmosphere. Horsford supposes, 
as the result of his experiments, that the organic effluvia in the 
air are of acid character. 

33. Ozone, also^ appears to vary in quantity. 

Omn» is believed to be a form of oxygen, and is produced when elet- 
tric sparks are taken throogfa perfectly dry oxygen . It is formed in tfas 
air during thunder storms. Air impregnated with it acts very much as 
if a trace of chloiine gas were present, which ozone appears to resembltti 
Little is yet known of it, but it probably has some connection with 
health and epidemic illness ; and is suspected to act on plants by efleel- 
ing their growth. 

34. Vaughan (Am. Assoc, of Science,) states that by means 
of feeble currents of electricity, the amount of carbonic acid 
which water and moist surfaces continually absorb from the air, 
is decomposed, and serves to supply the principal part of the 
humus of the soiL 

35. Although, they have not been detected, there can be f» 
doubt that the Sporules (seeds) of minute Cryptogamic plants 
inch as Mould, Bust, dc, are generally floating in the air, 
ready to take root wherever they find proper conditions. TImi 
atmosphere is also fiill of Animalcules and infusorial forms. 

86. Dr. Smith (Proc. of British Assoc) in experiments on 
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tlie air of towns, detected milpliuria add, cUoiine, and a sub- 
stance resembling impure albumen.* In a wann atmosphere the 
aSbuminous matter veiy soon putrifies, and emits disagreeabk 
odors. By oxidation, this substance gives rise to carbonfe acid, 
ammoma, sulphuretted hydrogen, and probably to other gasaes. 
37. Mulder found free muriatic acid in the rain water of An^ 
ateidam, which he ascribes to the decomposition of the dil<»ide 



* This eabstBiice, wlilch hfts been notioed in nin tnd snow water bj teTeral Chem- 
bCSy has lecentily been carefUly exnmined by Dr. A. A. Hayes, of MaaBachosetlt. 
CProe. df Am. J$$oc. qf ScUnte, 1850, B. pp. 207-2120 It has been named Pfrrkt/m, 
Obtained from caxefdlly filtered solTitionSy it appears as a brown yellow adbesiTe sob- 
afanoe, havjng a strong oder of perspired matter, generally containing tbe remains^ 
acimahsnla, spores of fungi, and atmospheric dust. After its solution has been freed 
from amnioniftoal salts, the changes IbUowing in its fermentation prodnoe ammonia. 
Dr. Hayes is incUned to attribute to this substance, a powerful influence over vegeta- 
tloQ. When fertile soil is undergoing fermentation, the vapors, by condensation, •#• 
ford a substance much like Pyrrhin ; but the state of admixture here renders it mosa 
oompound than when it is obtained from the atmosphere through the aid of fiJIix^ 
nin. To Oie felling of this substance from the air. Dr. TL attributes tbe remarkabli 
growth of vegetation observed in New England and other places, when heavy rain 
•ooceeds a long continued period of dry weatter in summer. "The more fertOs ft 
SQsI, either naturally or as resulting firomjudiciQuacultivBtion, the more thequaotitj 
cf matter, having the character of a ifennent, we always find in our analysis/' 

Tb» following passage bearing on this suljeet appear* in SiBiteM*s Jm. Ji is ra a l 
^ Sdemce and JrU, for September, 18&3y pag€ 873;~"In continuation of hia loqg 
researches on the composition of arable soils, M. Verdeil and M. Rissler have recog- 
nized in the aqueous extracts of these soils, the constant presence of a substance Ilka 
■Dgar ; and also a large proportion of mineral substances, little soluble or even inso^ 
vble in water. Thus in 100 parts of aqueous extract, they found 49 of organic aiatter 
and 64 of inorganic, cmisisting of sulphate, carbonate, and phosphate of lime, oxyds 
of iron, alumine, magnesia, all insoluble in water (or acaroely soluble) ; and as thi 
presence of carbonic acid alone is not suflldent to explain the presence of these sub- 
stances in the aqueous extract, MU. Verdeil and Rinler have sought for the cause of 
this solubility, and condnded that it is due to the saccharine ingredients, for only « 
very littie water is required along with this sugar to dissolve large quantities of inso^ 
uble salts. They have recognized again tbe feet that nitrogen which enters into thi 
oeinposition of humus is fbnnd in (he condition of aa amnioniacal salt, and not in 
that of an organie substance ; for they have collected the whola under the form of 
ammonia in boiling tbe concentrated extract with znHk of Ume.** 

We refer to this not as yet proving anything certain, but as ft sutject well worthy of 
more investigation. There are many unexplained phenomenft connected with vegft- 
tation which may receive elucidation if these fects prove to be correct. The rapid 
growth and change of color of plants after ft thunder storm In summer has long been 
noticed by the writer, and probably by most persons living in the country. 
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</ magnesium contained in the waters of the lake ot HaarleiDy 
hy the action of tlie Btm'e raj^ 

38. The qnantity of water in the atmoepheie Tsries considep- 
d^fy at different timee and in diffei^nt places^ It is^ besidei^ 
dependent on the temperature of the air and of the water evs[>* 
(vating from the eartli's surface. The proportion of aqueooB 
Tvpor has been determined by Verver, for the Netherlands. In 
1000 volumes of air, he found the minimum 5.8 ; the maximum 
10.18. The average of fifty observations during May, August 
SMTSeptember was 8.47. From an early hour in the momii]^ 
to 10 o'clock, A. M. it was 7.97— from 10 to 2 o'clock, P. IL, 
8.^8; and frx>m 2 o'clock till the evening, 8.85 (Mdder.) 

The atmosphere in New England is believed to be much 
drier than that of Germany. At ameeting of the Boston Nat- 
ural History Society, 1852, this diBerence was discussed. In 
New England the dew point is several degreee lower. Varicns 
differences are noticed by foreign artizans in the processes of 
thar different callingp, attributable to this dryness of the ab. 
The dimate of New England is regarded as more nearly resenv 
bling that of the high Alps than that of any other part of En- 
rc^e. Missouri, on the contrary, appears to have a still wetter 
atmosphere At the winter season of the year the air of New 
England is so nearly anhydrous, (free from moistwrey) Hiat such 
actides as raw hides dry in a temperature just below freezing, 
without beii2g fit)2en. (j^nmuai of ScierU. Diacoif^ 1853.^ 

S9. All these oonstttuents of the atmosphere have an impo^ 
tant influence upon the character and luxuriance (^vegetations 
Of the whole, however, carbonic add and water are the meet 
in^itant. Carbon, and the elements of water form the pxiik> 
ciple constituents of vegetables; the quantity of the suhstaoAeB 
wtdch do not possess this oompositon being in a very small pn> 
portiouL 

40. Hie leaves and otber green pait8 ot a plant exposed to 
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the light, absorb carbonic acid, decompoae it^ retain the carbon, 
and emit an equal volume of oxygen. 

Plants thus improve tbe air by the remoyal of esrboaic acid and bj 
bof the renewal of oxygen, which is imme^tely at>p]ied to the use of 
man and animals. The horizontal currents of the atmoephese bring with 
tfcam as much as they carry away, and tbe interchange of air between 
the upper and lower strata, which their difference of temperature eausas, 
ia extremely trifling when compared with the hoi izontal movements of 
tbe winds. Thus yegetable culture heightens the healthy state of a 
country ; and a previously healthy country would be rendered quite an- 
iohabitable by the cessation of all cultivation. ^ 

47. But in the dark, or during the nighty the reverse action 
takes place. Then green plants emit carbonic acid and absorb 
OKygen; while the whole volume of air undergoes diminution at 
the same time. From the latter fact it follows that the quanti- 
ty of the oxygen gas absorbed is greater than the volume of 
carbonic acid seperated; for if this were not the case no diini- 
nntion could occur. 

42. Liebig has endeavored to prove that plants absorb di- 
rectly from the atmosphere much of the nitrogen (ammonia^) 
which they require in their composition ; but his views are now 
generally considered unsound; and the ablest physiolc^ists teach 
that plants in a normal state imbibe carbonic acid and water 
only through the leaves, while all other constituents enter by the 
roots through the soil. Mulder lays down the following princi- 
ple as sufficiently established : — It is the function of the roots 
to- convey to plants water, ammoniay organic salts, and a small 
quantity of inorganic salts; but that of the green parts, esps- 
dally of the leaves, to increase the ammmt of the norMiitrog^- 
nous constituents of plants, by the absorption of carbonic add, 
accompanied with an emission of oxygen* 

43. The other componentB of the atmosphere must^ therefoi*, 
leach the plant through the soil; they being gensrally impart- 
ed to the soil by rain or snow. Their value and importanoe 
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iHll be better understood when we come to speak of the Son, 
of Draining, and of Manttbbs. 

44. Watbr consists of two volumes of hydrogen gas with one 
Toluine of oxygen, chemically combined: or by weight: — 

Oxygen, ... - 88.91 8 

Hydrogen, . - - - n.og 1 

100.00 

The oxygen and hydrogen are therefore combined exactly in 
the proportion 8 to 1, as appears by the proportion of the last 
coiumn, (Oraham,) 

45. From tho chemical combiiation of hydrogen and oxygen in wattr, 
a aeries of special consequences follows in the organic kingdom. It is a 
knovn fact that, when substances, chemically combined, are again d«- 
oomposed, the action of other substances also, which are contained in the 
drda of action is reciprocally awakened. Wherever in the organic 
kingdom, water is decomposed — and this frequently happens — the de- 
composition re-acts on the substance from which the influence proceed- 
ed, and produces important chemical transformations of all thesubstanees 
included in the circle of action. This chemical action proceeds, as 
regards water, from two elements, which are both chief constituents of 
ocgaolc bodiea {Mulder,) 

46. (a,) The first effect of water on plants is that they aj« 
moistened by it It acts chemically, forming hydrates with or- 
ganic compounds; also, merely as a liquid, to moisten, dissolve, 
or keep solid substances in suspension. 

47. (h,) Water is indispensable to keep the fleshy parts soft, 
to enable them to grow and be fed. 

48. (c*) — p- also as a dissolving and suspending fluid. 

For it is only by the circulation of a fluid through the existing 
parts of an oiganic whole, that the support and nourishment of 
the whole oiganism can be effected; and many of its actions 
rest entirely upon this process. 

49. (d.) The action of water diffeia in plants and animalaas 
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toitbe way ia which it disappefiiB again ftcm the oigaaic sab- 



50. Plants receive water from (a^) the dew^ (h^) from rain, 
(c^) from the soil by evaporation; in case of irrigation^ and in 
certain localities^ directly (d^) from streams or ponds^ and (£j 
from vapor held in suspension in the atmosphere. 

^1. A cubic inch of water at 62 ^ Fabr^ Barometer 30 inchei^ weight 
in air 252»458 grains. The imperial gallon has been defined to contain 
10 pounds avoirdupois (70,000 grains) of distilled water at that temper* 
atore and pressure. Its capacity it, therefore, 277.19 cubic inches. The 
specific gravity of water at 60 ® Fahr. is I, being the unit to which the 
densities of all other liquids and solids are convvtaently referred ; it is 
8t5 times heavier than air at that teij^peratore^ 

Water readily combines with or abeorbe a great variety <jf 
sdid or gasons bodies; and it is by means of water that most 
of the materials of the stractore of plants are introduced* Con- 
aeqaently the composition of the water which cultivated plap^ 
may receive in any given locality is of graat importance toihs 
Farmer. 

SS. We have aheady eeen (§28-8?) that rain^ washing the 
sir, receives a variety of substances from the atmosphere which 
it; conveys to the soil and plant ; but the amount of these substan- 
ces varies in different positiona Thus Dr. Madden has calculated 
that the quantity of rain which falls at Penicuick, in Scotland, 
in a year, brings down upon each acre of land in that neighbor- 
hood more than 600 fb^ weight of common salt^ (Johnston,) 
while in countries, remote from the sea it is believed that no 
aatt is held in suspension in the atmosphere^ And thus, 4n 
nda may supply or withhold an impotta&t element oi vegita- 
tioo. 

54. Bain water is purer than ei^ii^, iiver» or sea wotis. 
Dew is believed to be purer than ordinaiy rain water. 

Dew is caused by the cooling of the earth, plants, Ac,^ by noetm' 
nal r^^diatwn. The appearance of dew always fpUows, nerer pr^edct 



the fidl in tempemtare of Um bodies on wbieh it is deyosited ; thence 
the phenomenon cannot be attributed to anjthing more than a smple 
condensation of the wateiy rapor contained in the air, comparable in all 
rsspeets to that which takes place upon the surlaoe of ft yessel contain* 
ing a fluid that is colder than the air. The qnantity of the moisture 
llissoWed in the atmoaphere is so mnch the greater as the temperature 
is higher. In yery warm climates the dew is so copious as to aasisi 
▼egetation eseentially, supplying the place of rain during a great part of 
the year. When the sky is dear and calm during the night, Tegetable^ 
oool down and very soon show a temperature inferior to that of the air 
which surrounds Utera* Thus plants are often destroyed by frost in 
spring, when the thermometer, a few feet »boTe the ground, stands 
f bove the freezing point But clouds, preventing the rapid radiation, 
also prevent plants cooling to the same point ; and on cloudy nights^ 
as also on tiiose proceeding seWie rain storm«, there is no dew. 
The FarBMrs of Peru, South America, whose crops are often destroyed 
by this nocturnal radiadon, have long been in the habit of making arti* 
ficial clouds by setting fire to a heap of wet straw or dung, and b} this 
means raising a cloud of smoke which destroys the transparency of the 
atmosphere, from which they have so much to apprehend. Unless the 
plantB and surfece of the earth cool bthto the temperature of the air thet« 
cannot be dew. {B&ua9ingau!t.) 

55. But it is from springs, and the water otherwise contained 
in the earth that plants cheifly receive their inoiganic nourish- 
ment As such water is always rising to the sutfaoe, it brings 
with it whatever aubstances ate held in suspension by k, and 
deposits them either near the loets of the plants or on the sur- 
face, to be washed down again by fain. Thus the great marl 
beds, which form the bottom of most of the small lakes of the 
interior of Michigan, are deposits of lime dissolved in springs,^ 
and which becomes a carbonate of lime, and therefore insoluble, 
when exposed to the atmosphere. The great beds of nitrate of 
potash and soda, (saltpetre,) and other salts, found on the sor- 
ftm in various parts of the world, are believed to owe their 
existence to the same cause. Tables of the analyses of various 
wateiB will be here given, by which it will be seen how impcn:- 
tant an element it is in the production <rf vegetation: 
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56, SsA Watbr, (SehweUzer,) from the English ChanneL 

Water, 96,474 

Common Salt^ - • - • - 2,706 . 

Chloride of Potafisinm, . • • • 76 

Chloride of Magnesium^ - - - 866 

Bromide of Magnesium, • • « 3 

Sulphate of Magnesia, • - . • 229 
Sulphate of Lime, .... 140 . 

Carbonate of lime, • • • • 3 

Iodine, traces. 

Ammonia, . . ^ . • - traces. 



100,000 
67. ScuTLKiLL Water, (B. SUUmany Jr^) taken from the 
Fairmount Reservoir, Philadelphia: 

Ofsins in 1 gBlloo. 

Chloride of Sodium, - - - - 0.1470 

Chloride of Magnesium, - * . . 0.0094 

Sulphate of Magnesia, - . . 0.0570 

Carbonate of Lime, : . . • 1.8720 

Carbonate of Magnesia, ... 0.3510 

Silica, 0.0800 

Carbonate of Soda, • - . • 1.6436 . 
Organic and other matter, volatile at red heat^ 1.240a 



5.5000 
Carbonic acid given off by boiling from 1 gaDon, 3.879 cable 
inches. 
Thb solid, fixed, akd insoluble RssiDua or the samb 

WATER.— 

Qraini in 1 galldli. 

Solid residue at 212 ^ fahr. - • - 5.50 
Fixed at a red heat, • • • • 8.69 

Insoluble in water, • • .. • 2.145 
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The Schuylkill water, when settled clear, is water of superior 
purity. 

58. Thk waters of thk Dead Sea, (Poggmdorff^) pro- 
cured near the Nortib end, not &r from the mouth of the Jordan: 
Chloride of Calcium, . , . . 2.894 
Chloride (^Magnesium, - . • - 10.584 
Chloride of Potassium, i. . . 1.398 
Chloride of Sodium, . • . . 6.578 
Chloride of Aluminum, i. - - 0.018 
Bromide of Magnesium, . . • - 0.251 
Sulphate of Lime, .... 0.088 
fiiKca, - 0.003 



21.77S 

59. Water from the Ghxat Salt Lake, Utah Territory, 
(Dr, Z. 2>. Oale.) The water was perfectly dear, and had the 
specific gravity of 1.1 70. 

100 parts evaporated to dryness, and heated to 300 ^ Fahr., 
gave solid contents 22.422, and consisted of 

Chloride of Sodium, • - • - 20.196 
Sdphate of Soda, .... 1.834 

Chloride <rf Magnesium, ... 0.252 

Chloride of Calcium, - - - - 0. trace. 

60. Warm Spring, of Salt Lake Citt, (Dr. Z. D. Oale^) 
100 parts of water gave : — 

Sulphuretted hydrogen, absorbed in Che water, 0.037454 
« ** combined with basis, 0.00072B 

Carbonate of Lime, precipated by boiling 0.075000 

Carbonate of Magnesia, « * ** 0.022770 

Chloride of Calcium, - . * . . 0.005700 

Sulphate of Soda, 0.064835 

Chloride of Sodium, .... 0.816600 



1,023087 



20 
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61. The Artesmn Well, at Gbxnalue, oear Parifi^ (Payeuy) 
contains in 100,000 parts: — 

Carbonate of lime, • • • • 6*80 
Carbonate of Magnesia, - - - - . 1.42 
Bicarbonate of Potash, .... 2.96 
Sulphate of Potash, - - - - 1.20 

Chloride of Potassium, - - - - 1.09 

Silica, 0.57 

Yellow matter, not defined, - - . 0.02 
Organic nitrogenous matter, ... 0.24 



14.30 
62. Sbvbral Spbikgs at Hartford, Connecticut, (Bull^) 
give in 10,000 parts of water: — 





I. 


IL 


in. 


IV. 


V. 


Sulphate of Lime, 


0.69 


0.61 


0.30 


0.79 


0.89 


Chloride of Magnesimn, 


0.41 


0.23 


0.22 


0.81 


0.41 


Chloride of Calcium, - 


1.12 


0.70 


0.39 




179 


Chloride of Sodium, - 


1.91 








2.67 


Carbonate of Lime, 


2.26 


1.31 


0.21 


1.48 




Carbonate of Magnesia, 


0.19 








1.61 


Crenate of Magnesia, - 
Carbonate of ^da, - 




0.13 


0.76 


0.44 




0.22 


1.09 


1.19 


2.36 


2.67 


Oxide of Iron, - -? 
Alumina, - - - J 


0.04| 


0.38 


0.14 S 


ao4| 


trace. 


Lime, - - - - 








0.23 




Silica, ... 


0.18 


0.60 


0.14 


0.04 


0.10 


Los^ ... - 


0.10 


0.46 




0.18 


1.78 


Total fixed mgredients. 


7.11 


6.61 


3.36 


6.36 


11.82 



63. These examples are sufficient to show how water in 
the earth is charged with foreign matter, varying constantly, 
according to circumstances. The absdute quantity of saline 
matter contained in spring water, has been shown by Qraugeto 
be inflnenced in some cases, (as in the valley of the Isere,) by 
the relative height of the locality, and increases from the tops 
of the mountains towards the vidleys. The relative quantities 
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of the diffeient saltB «i variable ; the soluble salts^ particularly 
the dJorides, were fsmnd in tbis instance to diminish ; while tbo 
insoluble, or difficultly soluble salts^ gypsum* and carbonate ci 
Kme increased as. the site of the spring was at a lower leveL 
The nature of the soil, likewise, alters the relative quant^es of 
the different salts. The chlorides preponderate in magnesia 
soils, and vary fi-om 25 to 32 per cent, while in anthradlic soil 
they do not amount to more than 10 or 16 per cent, and in 
calcareous soil to only between 4 and 8 per cent of the saline 
matter. The sulphates are found in neariy the same proportions 
in calcareous and anthracitie soils ; in the former, they vary from 
24 to 31, and in the latter from 18 to 37 per cent In the 
Nicomien, they do not aniount to more than 5 or 12 per cent, 
of the dissolved saline matter. The carbonates vary £tan 36 
to 47 per cent in granitic soils; from 48 to 71 in anthracitie, 
and from 83 to 88 per cent in chalk soils. Sodasalt9, (chlorides 
and sulphates,) preponderate in magnesian, and particularly in 
anthracitie soils; the total quantity of sulphates in the latter 
soils is much greater. Magnesian salts are remarkably constant 
in water from magnesian and anthracitie soils; their relative 
quantity averages between 19 and 23 per cent in water from 
granitic salts and slates; aad between 11 and 23 in anthracitie 
formations. — (Xnapp.) 

64. The quantity of saline and earthy matter in spring water, 
varies from about 20 grains to 1,800 grains in the gallon ; when 
above 100 grains per gallon, it constitutes a mineral water. The 
average quantity in ordinary spring water is from 20 to 80 
grains. The most common salts are sulphate and carbonate of 
Ume, sulphate, muriate, and carbonate of potash and soda. 

65. The presence of phosphoric acid in some waters has re- 
cently been discovered. ;> 

66. Tlu-ee-fourths of the weight of the body of man and of 
die higher animals is composed of water; and the lower ani- 
jQffia are constituted in like manner. Even the wood of trees 
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contains one-Uiml and more of its weiglit of water. Dr» Salis- 
btuy gives tlie following tables exhibiting the per oentage of 
water, diy matter, and ask in the hone chestnut, (JSeculw hijh 
pocastanmn,) at Albany, N. Y., at two different periods: 

MAT 1, 184S. 



Per cent, of water, "^ 
Per cent dry matter, - 
Per cent ash, - 
Per cent ash, cal. on dry > 
matter, « - ^ 



79.408 

20.592 

1.888 

8.927 



ml 






In 



80.000 

20.000 

1.852 

9.359 



88.987 

11.013 

1.271 

12.479 



61.000 

49.000 

5.000 

10.204 



56.130 

43.870 

0.510 

1.162 



MAT 18. 1848 










j 


1 

3 


1 


Qarkfrom 
limbaS inch- 
es in diame- 
ter. 


IP 

li'.i 


Percent of water, - 
Per cent dry matter, - 
Per cent asn, - 
Per cent ash, cal. on dry > 
matter, ^ 


87.047 

12.963 

1.313 

10.133 


78.485 

20.515 

1.582 

7.746 


84.730 

16.270 

1.100 

7.209 


50.500 

46.500 

4.290 

9.226 


48.000 

51.970 

0.550 

1.116 



67. The air in water is a mixture of the same constituents as 
atmospheric air, but they are not present in the same propor- 
tions — ^the air contained in water being much richer in oxygen, 
and containing 82 per cent of its volume of that element 
(KnapPf) and in water from freshly melted snow 34.8 per 
cent The quantity of air retained by water at an altitude of 6 
to 8000 feet is reduced to one-third of its usual proportion. 
Hence fishes cannot live in Alpine lakes. 

63. Water contained in the soil may be so impregnated with 
salts or oiganic aci A as to destroy vegetation. Some of the 
salts of iron are thus destructive. A cure may be effected by 
thorough draining. Water containing the salts pf lime is called 
Hard Water. Its effect on horses is very remarkable. Haid 
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water drawn fiedt ftom ihe well will malte the ooat of a horse 
unaocustomed to it $iare: and it will not nnfxeqiieiitlj gripe 
and otherwise injure him. ( Yauatt.) Mi}k,1Lutter, and cheeae 
are also sensibly affeeted by the quality of the water drank by 
the cow. Dr. Wilson has f^und fluoride of calcium in milk, as 
well as in the blood and urine of animals, which must have beet 
derived from this substance dissolved in the water usually drunk, 
(Proc. British Assoc.) 

69. Goitre and Cretinism, diseases ctmmon in the vallies of 
the Alps, as well as in the other parts of the world, are believ- 
ed to arise from the deleterious action of the water containii^ 
salts of magnesia, and the absence of a sufficient quantity of 
lime. In some places cattle are subject to a disease of the bones 
in consequence of a want of lime in the water. On the contra- 
ry, carbonic acid acts favorably on vegetable life. Dr. Daubeny 
found by experiments, that although very large quantities of 
earbonic acid were injurious to plants, yet that when present in 
water, from one to five, per cent more than is natural, it is bene- 
ficial 

70. M. Lassaigne has found arsenic present in the natural 
daposites of the mineral waters of WatfcviUer to the amount of 
2.8 per cent. ; but the poisonous property of the arsenic is de- 
stroyed by its combination with peroxide of iron. Free sulphuric 
acid has also been detected in springs in Virginia. 

71. Eiver water differs much in its constituents from sprii^ 
water. It takes its character from the geological formations 
through which it flows. It is apt to hold in suspension much 
sand, earth, and organic matter. The quantity of sediment dis- 
charged by the Mississippi River annually is estimated at from 
2,137,061,974 cubic feet (Mrr) to 28,188,083,892 cubic feet 
(Brown and Dickesaru) 



CHAPTER III 



THE SOIIi, 



72. To a common observer the soil k a heavy, cohesive, 
torpid substance; varying in color; and, more or less, mixed 
with stones. Examined scientifically, it is a compound sub- 
stance ; made up of many materials, each of them differing in 
its qualities; some of them lying in mere mechanical contact; 
others chemically combined. The soil is usually divided into 
two parts, (oj) the surface soil ; (h,) the subnsoil. They usual- 
ly differ (c,) in constitution; (d,) mechanical structure; and 
(e,) by'the first (a^) containing more organic matter, and less 
salts than the other. 

73. Strictly all accumulations of loose. materials resting upon 
rock constitutes the soil. These loose materials vary in depth 
from a few inches to one or two hundred feet; and occasionally 
consist of different layers or beds placed oae over the other. 

74. The earthy matter of all soik has been produced by the 
gradual decay, degradation, or crumbling down of previously ex- 
isting rocks. 

76. Soils are formed (a,) immediately from the rock upon 
which they rest; or (h,) from deposites, drift, &C., brought by 
water and other geological causes from a distance, la the latter 
case, the soil may have no relation whatever, either in mineralo- 
gical characters or in chemical constitution, to the immediately 
subjacent rocks. To these constituents must be added the re- 
mains of plaats and animab; and carbon. 
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76. The principal roekl whote deeny has gireii tis^ to the formation 
of soil may be briefly enumerated as follows : (Mtdder*) 

(a,). Quartz Rocks; (6.) Feldspar Roclcs; (c,) Mica Rocks; {d,) 
Hornblende Rocks ; («,) Serpentine Rocks ; (/,) Augite Rocks ; (g,) 
Alumina Rocks ; (A,) Lime Rocks ; (%,) Gypsum ; (J,) Iron. 
' 77. The ralue of Irrigation for the purpose of manme depends upon 
ike geological formation through which the stream passes. 

' 79. Soils differ much in the relative quality of the substances 
which compose tibem; but s^H fertile solid contain the same mst- 
terials. 

80. The great bulk of all such soils consists of three earths: 
(a,) Silica, (or sand,) (h,) Alumina, (or clay,) (c,) Lime. Gen* 
erally, these lie in juxtaposition, inert, and producing no effect 
on each other. To these must be added (d,) Water, which is 
always pre^pnt uniting them. Deprived of water, soil becomes 
dust; but the water varies in its relative quantity according to 
the proportionate mixture of these three materials. 

81. The economical character and usefulness of the soil varies 
in proportion to the predominance of one or other of these sub- 
stances. 

82. On a general average, the earthy part of the soil consti- 
tutes about 96 per cent, of its whole weight when free from 
water. (Johnston.) 

83. By Silica, is meant silicoons sand or silioeons g^vel of various 
degrees of fineness from«n impalpable powder to sand-stones. By Claf 
—HI finely divided ehemieal compound consisting very nearly of 60 per 
cent of Silica and 40 per cent, of Alumina, with a little oxide of iron, 
and from which no nandy matter can be separated mechanically or by 
decantatiott. By Lime —Ci^^bonii te of Lime, in the shape of chalk, lime- 
stones, marl, Shell-Band, itc. 

84. Soils may be classified as follows:-^ 

(Of) Pure Clay, pipe day, — 60 per cent Silica, 40 per 
cent Alumina, oxide of iron chemically combined (b,) Strong- 
est clay soil, brick day, pure clay (a,) with 5 to 10 per cent 
of sand which can be separated by boiling and deeantation, 
(e,) Clay loam b^ 15 to 30 per cent, fine sand and pure day. 
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(d,) Loamy clay — 66 to 60 per cent 8«nd and pure day. 
(ej Sandy loMn «=- 60 to 90 per cent Band and pure clay. 
(/,) Sandy soil contains no more than^lO per cent of pure clay. 
(g,) Marley soils, in which the proportion of lime is more than 
5, but does not exceed 20 per cent of the whole weight of ih« 
dry soil, (h,) Calcareons soils, in which the Hme eiceeding 20 
per cent becomes the distinguishing constituent (%) Yegeta* 
ble soils— of various kinds, from garden mould which oontains 
from 5 to 10 per cent,' to the peaty soil in which the oi^anic 
matter may amount to 60 or 70 per cent These soils are also 
dayey, loamy, or sandy, according to the predominant character 
of the earthy admixtures. 

85. The only use of the great bulk of the soH appears to be 
(a,) the tq)holding of the plant, and giving it a 9sm b^is from 
which to spring; (b,) the^absorption of gasses, an<rihe imbib- 
ing and retaining of other elements; (c,) the supplying of 
water. 

86. The remaining constituents of the boSI may be divided 
into (oy) Organic matter; (bj and chemical subeftanoes and 
salts, or Inorganic matter* 

87. All soils contain organic matter in a greater or lees pro- 
portion. This organic matter consists, in part, of decayed ani- 
mal, but chiefly of decayed vegetaMe substances; sometimes in 
brown or black fibroos portions; sometimes forming only a ine 
brown powder intimately intermixed with the mineral matters 
of the soil ; sometimes scarcely perceptible in either of these 
forms; and existing only in a state of organic compounds more 
or less devoid of color; and at times entirely soluble in water. 
In soils which appear to consist only of pure sand or clay, or- 
ganic matter in this latter form may often be detected in con- 
siderable quantities/ 

88. Chemically the orgAnic compounds of the soil are thus termed :— 
(a,) Crenic acid ; (6,) Apocrenic acid ; (c,) Geic acid ; (d,) Humic 
acid ; («,) httmin, (or humus) ; (/) Ulmie acid ; (^,) Ulmiu. Homin 
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and tilroin are iosoluble in alkalies and in water ; theoUms are readfly 
ft^ble in alkalies, and more or less in water alao. , 

80. All oi^nic matter may be resolved into ihe four gasaes, 
carbon, oxygen, hydrogen, and nitrogen | with or without a little 
ashj or inoiganic matter. 

to. The nature and quantity of organic matter in the soil hare 
great influence upon ita character and fertSity« 

91. The most useful portions of plants are chiefly organic; 
as the woody fibre, starch, gum, sugar, gluten, and albumen; 
and in animals, the flesh, milk, butter, cheese, <fec Bam-yard 
manures, are alao chiefly composed of water and oiganic matter* 
Thus, in well-preserved manure is found (Bichardson^) in 100 
parts: — 

Water,j* -,--,. 65 parti. 
Oiganic matter, . . - - 24^^ ** 
Inorganic salts, - - - - - 10 ** . 

92. The inorganic matter forms the smallest portion of the 
soil, but it is absolutely essential for the production of useful 
vegetation. Without it plants will not produce seed; and the 
deficiency of a single element may render the soil entirely 
barren. 

93. The names of these inorganic elements are : — 

Name. In combination with Forming 

Chlorine, (Bleaching Gas^) Metals, Chlorides. 



Iodine, 


« Iodides. 


Sulphur, - 


« Sulphurets. 


« 


- Hydrogen, Sulphuretted Hydrogen. 


« . . 


Oxygen, Sulphuric acid. 


Phosphorus, - 


** Phosphoric acid. 


Potassium, 


« Potash. 


tt 


. Chlorine, Chloride of Potassium* 


Sodium, - 


Oxygen, Soda. 


tt 


- Chlorine, Common Salt, 


Calcium, - 


« Chloride of Lime. 
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Calctum, ... Oxygen, lime. 

Magnesium, : - - « Magnesia. * 

Aluminum, - ' - • « Alumina, (Clap.) 

Silicon, . . - . «* Sflica, (Sand.) 

Iron and I " ' ** i Oxides. 

Manganese, ) - . - . Sulphur, ( Sulphurets. « 

04. With the exception of Iodine, the above appear to be eft» 
sential to the composition of all cultivated plants. 

95. The organic and inoiganic elements are chemically com- 
bined, and are always undergoing change. They perhaps never 
exist in plants in a simple form. 

96. These inorganic materials may be so carried away from 
the soil by injudicious cropping that at last the land refuses to 
bear grain, until they are replaoed, or, in other words, till the 
land is manured. Again, manure, by its chemical action, may 
set free these elements in the soil which were previously unfit 
for absorption by roots. To reci^itxiate ♦ 

97. A fertile soil consists of three earths : — f o,^ Sand ; (hj 
Clay, and (c^) Lime, mechanically combined ; (df) of four 
gasses, forming organic matter; and (e^) of eleven or twelve inA 
organic elements, in small quantities, chemically combined. 

98. Practically, the difference between a rich and an impo^ * 
erished soil is this : — A rich soil contains every thing a plant 
requires in a solnble state, ready to be at once absorbed by the 
roots of the plant A wom<K>ut soil contains the same constitu* 
ents but in an insoluble state, not capable of being dissolved in 
water, and therefore unable to enter into the roots. 

99. On whatever soil a plant is grown, if it shoots up in a 
healthy numner, and fjlil-ly ripens its seed, the quantity and qual- 
ity of the ash is nearly the same. 

100. No two plants of a different order contain the same 
quantity and quality of inorganic matter. The more widely two 
plants differ in their natural character, {e. g. turnips and wheat,) 
the wider will be the difiKarence between their constituents. 
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101. On these principles^ in practical fanning^ is based the 
utility of fallowing, and the rotiidon of crops^ 

102. The mechanical texture of the soil has a strong influenoe 
upon its practical, fertility*, yery heavy days, and very light 
sands, being both, for opposite reason^ f^t to produce badly. 
The soil in which the particles are the finest, so tiiat the air can 
enter, and tbe roots spread without difficulty, is, otber things ' 
being equal, the beet In day soils this division of the particles 
must be produced by the plow and other mechanical means; 
while in loose sands it is too greal^ and must be amended by an 
admixture of day and other subrtances. The great fertility at 
the bottom lands of the Scioto River, Ohio, is attributed to the 
remarkable comminution of the particles of these soilsr 

103. The sub-soil also produces a sensible effect on the con- 
dition rf the soil above it. If the eoil is clay, it is impervious 
to water, and if the sub-soil is clay also, it also is impervious to 
Vater. ThcT immediate eifbct of this arrangement is to render 
both soil and sub-soil habitually wet, and th^ref<»e cpld, or per- 
haps, barren, until evaporation dries first the one and then the 
other. A retentive sub-soil may render even a porous, sandy or 
gravelly soil above it habitually wet A gravelly subnsoil, which 
JB always porous, greatly assists in keeping a clay soil diy. When 
a porous soil rests on a sandy sub-soil, water can do no injury, 
while in dry weather, the evapors^on from below may do great 
good On the other hand, a clay sub-soil retains manure, while 
a sandy one allows it to leach away, and in practice, renders the 
soil incapable of improvement Bode may act either as a re- 
tentive or porous subngoil, according to its structure. In many 
day sub-soils, draining is absolutely necessary. In sandy and 
gravelly sub-soils, very rarely so. 

103*. There is an important element which must always be 
taken into account in estimating the value of soils — their depth 
or thickness* In running jbl deepish furrow in a cultivated fidd, 
-we generally distinguish, at a glance, the depth of the super- 
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fidal layer, which is commonly called the movid or vegetM$ 
earth; this is a layer generally impregnated with humns^ and 
Is looser and more friable than the sub-soil upon which it rests. 
The thickness of this superficial layer is extremely variaUe; 
varying from two inches to two feet Depth of mould or vege- 
table soil is always, practically, advantageous; it is one of -the 
best conditions to sucoessfiil agriculture. If we have depth of 
soil, and the roots of our plants do not penetrate sufficiently to 
derive benefit from the fertility that lies below, we can always, 
by working a little deeper, bring up the inferior layers to the 
surface, and so make them concur in fertilizing the soil. Farther, 
a deep soil suffers less from excess or de^ciency of moisture ; 
the rain that falls has more to moisten, and \$ therefore absorbed 
in greater quantity than by ^in soils; and, once imbibed, it 
remains in store against drought. 

104. Soils also vaiy much in color, as (a^) black; (h^) white; 
(Cj) blue; (d^) red; (e^) brown. The cdors of soil have% 
considerable influence in regulating the quantities of heat ab- 
sorbed from the sun's rays; the darker colored absorb more 
heat than the lightes colored; and the dark colored reflect the 
least 

105. Acoordiog to Shubl^» while the therraomAtor was 77 9 in tlie 
shade in August^ sand of a nataral color indicated a temperature of 
1121^ ® ; black sand, 133)^ ^ ; and white aand, 110 ® , exhibiting a dif- 
lerence of 13 ® in favor of the tSlack color. 

106. Color also influences the power of soil in retaining the 
heat of the sun. Dark colored soils, in the absence of the sun's 
rays, radiate or part with the heat more quickly than light col- 
ored. Thus sand cools more slowly than day, and clay than a 
soil containing much vegetable matter. This principle has a 
strong practical influence on the deposit of dew, and injury to 
vegetation by night frosts. 

107. Soils also vary in their power of absorbing and retaining 
moisture. The absorption is greatest in clay sojls, especiaDy 
when they contain humus, (vegetable matter.) 
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Schubkr ^Tes the followiog table of tbe relative abeorbiDg power of 
•oils: 





lyOOO graina of earth on » tuHkce of &0 fquare 


KDCDS OF XASTB. 


inches, absorbed in 




l2houi'8, 24 hours. 


48 houra 


72 houm. 




Grains. 


(Trains. 


Grains. 


Grains. 


Biliceene aand^ 


water. 


water. 


Owater 


Owater 


8«idyclay, . 


21 '• 


26 « 


28 " 


28 « 


Loamy clay. 


25 •♦ 


30 " 


34 " 


32 " 


Brick clay, 


30 « 


36 « 


40 « 


41 " 


Gray pure clftT, 


37 " 


49 « 


48 *• 


49 •' 


Oanien moola, • 


35 " 


45 " 


50 " 


52 •^ 


Arable soil. 


16 " 


22 " 


23 " 


23 •• 


Humua. 


80 « 


97 *' iHO '• 


120 " 



Thus, while sandy lands may suffer from long continuance of 
dry \^e«ther, a neighboring field abounding in humus may ab- 
sorb suflBcient moisture from the air to serve all the requirements 
of vegetation, 

108. The power of saturation by water, and the retention of 
moisture, vary in the same manner, and nearly in the same 



109. Another important physical property of soils, is their 
power to absorb oxygen from the mr. 

According to Schubler :— 
Orains. Cubic incheff.> 



)i 






1,000 Siliceous sand, id a wot state, absorbed ozygeo, 0.24 

1,000 Sandy clay, - - . - |^ 

1,000 Loamy clay, . .^ . . 1.65 

1,000 Brick clay, .... 204 

1,000 Gray pare clay, .... 229 

1.000 Garden mould, - • - - 2.60 

1,000 Arab e soil, - . . • . 2.43 

1,000 Humus, . . - • 304 

Soils lose, in drying, the property of absorbing oxygen from 
the air, but regam it in the same proportion as before, on being 
moistened. The action of organic manures, and the production 
of carbonic acid, depend on tbe existence of oxygen in the soil; 
and, in practice, the difference is very great Every fanner 
knows how Uttle good is effected by his bam-yard manure on a 
crop in a very dry season, compared with a moderately wet one. 
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And, in the same manner, sueh manures act mor^ rapidly in 
soils rich in humus than in those chiefly consisting of sand. 

110. The different classes of soils are distinguished by grow- 
ing different classes of weeds; and frequently by the existence 
of diffidrent noxious insects. 

111. The capillary power of soils also differs. 

Capillary aUradion or power, means the power by wbieh a liquid 
ascends in the interior of a capillary tube, or tnbe of small bore^ 
above the surface of the liquid which surrounds it. The phenomenon 
occurs in solid bodies which are capable of being wetted. Thus, 
when water is poured into the basin of a flower-pot, the soil gradu* 
ally sucks it in, and becomes moist eyen to the surfitice. The same 
takes place in the soil in the open fieldsw The water from beneath— > 
that contained in the subsoil— is gradually sucked up to the surface. 
Where water is present in ezceasi this capillaiy action keeps the soil 
always moist and cold. 

Evaporation takes place from the surface of the land, and as 
each atom of moisture \& taken up into the atmosphere, its place 
is suppUed by another atom^ communicated by the contact of 
the particles of soil, the more superficial acting on the deeper 
particles like so many pumps, to elevate the water, ^nd supply 
the loss. Thus a naturally porous soil may be kept injuriously 
wet by an imper\ious sub-soil several feet below. 

Ordinaiy soils possess the power of separating, from solution 
in water, the different earthy and alkaline substances presented 
to them in manure. But these substances, necessary for the 
growth of the plants are rapidly carried, by rain and other causeei 
down into the sub-soil, beyond the reach of roots. Were there 
no counteracting influences, these substances would 8oo!n be lost, 
and all soils become barren. But when warm weather cornea, 
and the surface soil dries rapidly, then by ci^illary action the 
water rises from beneath, bringing with it the soluble substaaces 
that exist in the subnaoil, through which it ascends. And aa 
this ascent and evaporation go on as long as the dry weather 
oontinuesi the saline matter aocumuktes about the roots of the 
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plants^ so as put within their reach an ample supply of ereij 
soluble substance which is not really defective in the soiL Prac- 
tically, this principle is of great importance in manuring and 
draining. 

The relative capillary power of 8oil9 has not yet been thor* 
oughly tested; but, generally, in sandy and light soils, of which 
the particles are very fine, this capillaiy action is of great impor- 
tance, and is intimately connected with the power of producing 
remunerating crops, 

112. The following analyses are given as examples of various 
classes of Soils: — 

I. Olat :— Three specimens from the Zuider Zee, in the Netherlands 
(E, H, wm Batmhauer. ) 

Fint Second. Third. 



Insoluble qnartsose sand, with alumina 








and silica, ... 


57.646 


51.706 


55.372 


Soluble silica, 




23^10 


2.496 


2.286 


Alumina, . • • 




1.830 


2.900 


2.888 


Porozlde of iron, • 




9.038 


10.305 


11.864 


Protoxide of iron. 




0.350 


0.563 


0.200 


Protoxide of manganese, - 




0i288 


0.354 


0.284 


Lime, 




4.093 


5.p96 


2.480 


Magnesia, - • • 




0.130 


0.140 


0.128 


Potash, . * . 




1.026 


1.430 


1.521 


Soda. . . •. * 




1.972 


2.069 


1.937 


Ammonia, • • • 




0.060 


0.078 


0.075 


Phusphoric acid, • 




0.466 


0.324 


0.478 


Sulphuric acid, 




0.896 


1.104 


0.576 


Carbonic acid. 




6.085 


6.940 


4.775 


Chlorine, 




1540 


1.302 


U18 


Huraic acid. 




2.798 


3J991 


3.428 


Crenicadd, - . . 




0.771 


0731 


a037 


Apocrenic acid, ^ 




0.107 


0.160 


0.152 


Humin, vegetable remains, and ^ 


irater 












8.324 


7.700 


9.340 


Wax and resin. 


- 


trace 


trace 


trace 


Lo«j, - . . - 




0.542 


0.611 


0.753 



100.000 100.000 100.000 



u 
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Tbea^i arfl very ricli soJla, acd doriTo thoir origin ftom the Kliioo 
counlry, apd are the produet of dcciyed rock a, 

113. II. CottoD Lands of MissiBsippL (/. P, 



AwZ.mprct. 
B. 0.147 ** 



Orgatiie tnatter, 

Silica, 

Irott, alumina, and phoepbateB, 

Lime, , .. • 

Magnfeftia, 

Maiig'Jn^ej « ■ 

Chloride of iodium, (common eal 
So<Ja. - - - 

^ Sulphuric acid, 

Silica, - - - 

Alumiua, - 

Iron, ^ ~ * 

Llrne, 

Magtieeia, 

Potash, 
Soda, 

Sulpburic acid, 
Pboflphoric acid, - 

fSili(?a, - 
Iron and alumina, - 
Lime, - • * 

Magnesia, - 
Manga new. 



ItJ 



Acro- 
A 4U9& pr cL 
B.S.19 " 






A. 

4J40 
1.299 
0.230 
0.389 
O.09O 
P.034 
0.248 
0.107 

0.144 

0.409 
1644 
L448 
D.535 
0.376 
a(K)3 
0,348 

0,070 
n04g 

78.845 
5.946 
L099 
L142 
0693 



B. 

6.990 

0-073 
0.019 
0,020 

nona 
0.120 

0.015 
0.009 

0.920 
1.620 
0.670 
1340 
0.08O 
iror.e 
0.070 

o.ieo 
o,oeo 

0>003 

84.930 
9 370 

0,260 
680 
none 



100,059 89.967 

A- ie from a strong cotton soil. B. was origin ally the aama soil, but 
baa beeo worn out by long Dultivfltlon. Tliia analysis is peculiarly Tal- 
tiable as an illustration. The first table gives tbe organic elementa 
soluble in ^ater, atij 'which alone are availabk for tbe groi^Lh of the 
plant. In the ntw soil Ibis amounis to about St% per tout, of ibo 
■whole. In tbe worn ont soil, tt is very trifling. A plant grown ia ibo 
latter would be nearly starved ; irbile it would b^ entirely deficient in 
two elemeiitfi of nutrition. The ^Cond table gives tbe inorganic ele- 
ments soluble la acid, but not in water* WbiJe, theiefore, these are not 
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aTailaUe for a growing crop, yet by means of reet, by tiie action of car- 
bonic acid, and of the atmospbere, or hyftdhinng, and by tbe appl*ea* 
tioD of chemical or dissolving manares, they may, to a certain ezteot, be 
rendered soluble in water, aod tbe producing power of the soil be restor* 
ed. Thns, abut up, there are materials enongb to grow twice the amount 
of crops already taken fiom the land. The third table giTes the inor- 
ganic constituents, which" are not soluble by any available means ; and 
therefore they must be considered only as the basis for the oChea. 

Another fact to be observed is the very small proportion of sncb con- 
stituents available at any one time for the growth of plauts ; and tb^ 
facility with which soils may be iropoverishei]. In each 100 lbs. of the 
soil, free from moisture, only about 2 Iba can be converted into v^eta- 
tion. 

This table will be again referred when we come to consider the sub- 
ject of manures : but it is necessary to remark that, in actual growth, a 
pUint maf receive more than the above of neoes&iry nutrition by means 
of water evaporating from below. ((11 1.) 

114. III. Fertile pasture soil (A). Fertile arable soil (B). Barren 
or unfruitful soil (C). (JohmUm.) 









A. 


B. 


c. 


Silica, Quads, Sand, and Sth'cate^, - 


71.849 


87.143 


61.576 


Alumina, 




- 


9.350 


5.6oo 


0.450 


Oxides of iron. 




- 


5.410 


2.220 


0.524 


Oside of Manganese, 




- 


0.925 


0.360 


trace 


Lime, 




» 


0.987 


0.564 


0.320 


Magnesia, 




- 


0.345 


0.312 


0.130 


Potash and Soda, - 




. 


0.007 


0.145 


tmce 


Phosphoric acid, • 




- 


0.131 


O.(i60 


«« 


Sulphuric acid. 




- 


0.174 


0.027 


c« 


Chlorine, 




• 


0.003 


0.036 


u 


Humicacid, • 




• 


liJ70 


1.304 


11470 


Insoluble humus, 




• 


7.550 


1.073 


36.530 


Organic matter, containing 


nitrogen, 


2.000 


l.CU 


.... 


Water, - 


• 


• 


0.100 


.... 


• ..• 


Carbonic acid united to the lime, 


.... 


0.080 


trace 



Tbe first is from a fertile alluvial district of Hanover, from the banks 
of the Weser ; theeecond, from the banks of tbe Ohio River, is celebra* 
ted for yielding successive crops of corn for a long period without ma- 
nure ; and tbe third is from a moor in East Freialaud. 
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115. IV. The foUoviog (A,) is from an analyiit of an inferior wheat 
soQ, at Three Rivers, Michigan, by Dr. 8, H, DougUM, compared with 
a good and fertile soil (B,) analyzed by Prof, Norton, 

1000 parts gare tciuhU in water a. b. 

Humic ae:d and ammonia. 

Silica, 

Lime, - - - - 

Potash and Soda, • • • 

Iron, alumina, and phospliates, 

1000 parts gaye xiuMble in water 

Silica, ... 

Lime, . . . • 

Iron, alumina, and phoephates, 
Humic acid, . . - 

Potash and Soda, 
Organic matter, • • - 

TSoi ascertained, 

116. T. Analysis of an impoverished soil in the town of Freehold, 
Monmouth County, New Jersey, (A,) with the constituents which it 
ought to contain to render it productive, (6.) {Dr, AfOUell.) 



0.264 


4.740 


0M3 


1.299 


0.356 


0.389 


0Ji43 


0.445 


o.iao 


.... 


>02. 


788.45 


1.7 


10.98 


34. 


59.46 


4.7 


• ••• 


2.04 


«... 


54. 


.... 


.654 


.... 



Organic matters, 

Silicates, 

Alumina, 

Lime, 

Magnesia, 

Per-oxide of iron, 

Potash, - 

Soda, 

Chlorine, 

Sulphuric acid, - - • 

Phosphoric acid, with iron as phosphate, 

Carbonic acid, • - - 

Moisture, . - - 

Loss, . • • - 



4.50 
17.60 
3.65 
0.45 
trace 
1.39 
0.01 

om 

0.06 
0.12 
0.03 

2.00 
Oi)l 



B. 
9.70 

5.70 
5.90 



0.20 
0.46 
0.20 
0.20 
0.40 
4.00 



100.Q& 
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117. YI. Harl from BordentoWQ^ (A,) and irom 8qa8Dkum» (6.) 
New Jersey. (Dr.AntUeU.) ^^ 

^"te* A. B. 

Silicates, insoluble in bydrocholoric add. 

Alumina, .... 

Lime, ... 

Mag^eeia, • » . 

Peroxide of iron, 

Fotash, .... 

Soda, 

Chlorine, .... 

Sulphuric add. 

Phosphoric acid, ... 

Carbonic add. 

Moisture, 

Sulphur, oombiBed with iron. 



68.66 


76.00 


7.00 


5.00 


1.40 


2.85 


0.38 


0.18 


9.00 


3.20 


3.70 


5.80 


0.30 


1.10 


0i20 


0.40 


1.30 


0.90 


0^28 


0.46 


• -.• 


1.84 


6.46 


9.00 


1.3S 


0.27 


100.00 


100.00 



118. yil. Green Sand Marl, Shrewsbury, Monmouth county, New 
Jersey ; two varieties. (JET. Wurtz») 

A. B. 

Silica, ...... 48.24 47.83 

Alumina and oxide of iron, .... 32.89 34.98 

Potash, 6.38 4.94 

Ma^eda, ...... 2.60 .... 

Hygroscopic water, * • • * 4.81 > 

Combined water, - « - - - 5.69 > 




119. Yin. Bed Marl, Springfidd, Mass. (i)r. C. T. Jaekion,) 



Water, . . . . , 

Silex, ..... 
Alumina, . . . . . 

Peroxide of iron, with a trace of manganese. 
Lime, . . • • . 

Magnesia, • . • • 



8.5 

51.3 

16.0 

20.0 

2.8 

1.0 



99.6 
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120. IX. Andystis of Shell Marl, 


ForfaraLire, 


(A,) 


and Oflj 


Marl^ 








A. 


B. 


Car^tiflte of limp, 


• 




81.7 


8.4 


Oiide of iron and alumina, 


- 


- 


0.6 


a.2 


Organic matter, * 


- 




146 


23 


CJbj aad siliciouB matter. 


. 


- 


3.1 


84.9 


Water, - . - , 


* 






1.4 



IQOO 



99. T 



\ 





CHAPTER IV. * 



METEOROLOGY. 

121. A good soil, well worked, with good seed, is not the 
only element of success in fanning; the climate has a powerful 
controlHng influence on agricultural pursuits; an influence to 
which £he farmer is compelled to submit By knowledge, how- 
ever, he may so adapt his business to the climate, as to render 
the changes to which it is subject^ beneficial, instead of injurious 
to him. 

122. The study of the laws which govern the climate is called 



The word " meteorology " means, literally, the scieDee of meteon ; but 
the term is applied, more ettensively, to the inrestigation of alt the 
physical causes Trhich affect the cundition of oar globe ; and particnlarly 
to the effeets of light, heat, and winds on the earth, the ocean, and the 
atmoflpbvre, and the results of theae agents in the prodaction of climate* 

123. As meteorology is in itself an abstruse science, it will 
only be necessary, in this place, to give such principal laws and 
fiicts as bear upon agriculture. 

124. The main elements of climate are, (Of) the temperature 
of the air; (b^) of the soil; (e,) the quantity of rain and dew 
that fall; (d,) the character of the prevailing winds; (e,) the 
length of the seasons of heat and cold; and (/,) the seasons at 
which, and the mode in whkh the rains prevail 

125. There is (dj) a general chmate, and (bj a local climate. 
The first is equal, over the whole globe, on the same Iso'thermal 
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lines; the second depends on local circumstances, such as inoun- 
tainsy table landsy^uge forests, lakes, &c^ which affect the dis- 
tribution of heat and rain; and which may render the local 
climate better or worse than the general one. In the United 
States, the local climate is found to change as the country is 
settled and cleared; and it often Fanes sufficiently, within a 
comparatively small area, to influence the sort of crops to be 
grown, and the stock to be kept. 

Iw-ikermal lines are lines of equal tempenture ; a term applied to 
iroagiDary linea drawn on a map oonoectiDg all those places ou the ear- 
fiioe of the globe which hare the same mean temperature. Lines drawn 
through places having the same summer temperature, are termed lio* 
theral; those drawn through places having the same winter temperature, 
are called /ao ekeimal; wbilo lines drawn through places having other 
common temperatures, receive other appropriate names. Fully to ex- 
plain this to the. atndent, it will be necessary for the teacher to exhibit a 
physical atlas of the globe, where the various Unas are laid down. 

126. The climate may he practically changed, to a oertam 
extent, by the &rmer, by means of cutting down forest}^ drain- 
ing, deep plowing, high walls, and plantations of trees; and by 
the gardener, to any extent, by means of hot-beds, hot-walls, 
glass-houses, manures, dni. 

127. The following changes take place, owing to the culd- 
vation of a new country: (a,) Fogs disappear, and with them 
agues and other diseases; sometimes naturally; almost always, 
by a proper and sufficiently extensive system of drainage.* 
(Brown <k Dickesan, Prof, Johnaton.) (h.) Dews are less 
heavy; the quantity of running water is diminished; lakes and 
marshes dry up; hail-storms become more frequent; early and 
late frosts are more injurious to vegetation. — (BouasingatUt.) 

128. Ob the cbntrary, by neglect^ a previously healthy ooun- 

* A Tery striking instanoe of the improrcment of health, and Oie caaiing of miaa- 
isatio diaeaiea throughout a whole township, hi consequence of draiqhig, in Beverly* 
Maas^ li given in the JMraa from tk» Retunu qf AgrieuL 80c. te itfcsf., /er 1846, 
p. 31. 
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try may become incapable of sustaining human life, as in the 
marshes surrounding Borne, Italy; and the waters may again 
encroach and cover land that was previously retrieved from them, 
as in the Aragua VaDey, Venezuela, So. America. — (Boussinr 
gatdU) 

120. The cultivation of perennial plants is limited by the 
lowest temperature of winter ; that of annual plants by the mean 
temperature of summer. Thus a country so cold as to be inca- 
pable of sustaining trees, may yet have a sufficiently long and 
hot summer to miature grains and vegetables; and annual plants 
may prosper in a latitude so far North that perennial ones, indi- 
genous to the same climate, wpuld perish from cold. 

The heat of the ttmosphere is Tneasared by an instniroent called a 
ihemumeter, consisting of quickgilver or alcohol, endoeed in a vacuum 
tube, with a hollow bulb at one end. This ie placed upon a scale* 
gradaated by actual experiment ; and the qnicksilrer rises and falls in 
the tube, according to the amount of bent. Three difibrent modes of 
graduation are employed in different countries ; Fahrenheit*^ in America 
and Oreat Britain^; CenUgrode iu France ; and Jieaumur*9 in France and 
other parts of Europe. 

212 degrees, (^} of Fahrenheit equal 100^ Centigrade, and 80® 
Beaumur. 

32 degrees of Fahrenheit equal Centigiade, and Beaumur. 

There are various forms of the Thermometer* but all on the same 
principle^ 

By the term mean temperature, is meant the temperature obtained by 
adding together the temperatures of the days or months required, and 
dividing by the number of days or months. Mean annual temperature 
It obtained by adding together the temperatures of all the months of the 
year, and dividing the sum by the number of the months ; so that the 
mean annual temperature ezpressob the height at which the thermometer 
would stand at any place, if we could suppose it perfectly stationaiy 
throughout the year. 

130. For the cultivation of annual plants, it is only necessary 
to know the mean temperature of the climate during the num- 
ber of months requisite for growth and the maturation of the 
seed* 
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Boufisingault gives the following list of temperatures favorable 
to the particular plants, in the success of which man is more 
especially interested. Some of them require a mean annual 
temperature, others only a mean summer temperature, as below : 





g 


B 




a 


S 












J3 


s 


KAME. 


.§ 


s 


kame: 


s 


a 




S ' 


2 




1 


3 




s 


s 




a 


3 


C/uocuiUiti i>«au, 


G^-i?. 


T6- 


KlOtt, 


bU^ 


75 » 


Baimoa, 


M 


64 


Pine Apple, 


u 


68 


Indigo, 


« 


71 


Melon, 


M 


67 


Sugar Caoe, 


«« 


71 


Coffieb 


79 


74 


Cocoa Nut, 


a 


78 


Wheat, 


74 


44 


Palm, 


<« 


78 


Barley, 


M 


59 


Tobacco, 


« 


65 


PotStoea, 


75 


53 


Haize, 


«< 


59 


Flax. 


74 


54 


French Bean^ > 
(Haricots, 






Apple, 


72 


59 


ft 


59 


Oat. 


67 


61 



Thus we can grow melons, which only require a short period 
of summer for growth and maturation; but cannot grow pine- 
apples, which require at least two years before they bear fruit; 
although the former only needs one degree of mean temperature 
less than the latter. 

131. The number of days that elapse between the conunence- 
Edient of vegetation and the period of ripeness is by so much the 
greater as the mean temperature is lower. Thus, wheat, with a 
mean temperature of 59^ F., requires 137 days to mature; 
with a temperature of 56 '^ , 160 days; with a temperature of 
76 ^ , 92 days. In other words, the lower the mean tempera- 
ture of the climate, the longer the crop must be in the ground 
before harvesting. And thus Indian com may ripen in a shel- 
tered valley, but be annually cut off by frost on a mountain side 
a few miles distant. 

Experiments, however, prove that many grains, brought ftom a climate 
with a markedly lower mean summer temperature, to one higher, only 
acquire the power of ripening early by degrees ofwcctuive annual crops. 
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a fact which is practically uDportant in the growth and qoality of ca- 
tain graios. 

Upon ereiy parallel of latitude, at aQ elevatiooB above the 
level of the sea, the same plant receives in the coiuse of its ex* 
istance an equal quantity of heat 

132. The temperature of tiie soil, in summer, greatly exceeds 
that of the air. At Albany, N. Y., the temperature of the soil 
rises to 100 ^ F. five feet below the sur&ce, and to 140 ^ half 
an inch below. (Johnston,) But this temperature varies accord- 
ing to the color and quality of the soil, liie evap(»»tion, the 
amount of water it contains, the nature of the subsoil, <Src. This 
internal heat is of great importance in practical farming; a ^arm,' 
dry soil allowing the seeds to sprout early in the spring; forcing 
forward the plant, as in a hot-bed; regulating the amount of 
dew deposited; controlling earty and late night frosts; and 
probably influencing, favorably for the fanner, the growth of 
parasitic fungi, such as ru8t^ mildew^ dc. It also causes manures 
to act, and produces other beneficial effects, sudi as electrical 
currents. It can be regulated and increased by artificial means^ 
but chiefiy by proper drainage. 

133. Seeds require a given temperature of air and soil for 
healthful germination; various plants differing in this respect: 
some requiring a much higher temperature than others. On 
this point, the following laws have been laid down: (<i,) When 
the temperature at nooai is given, (other things being equal,) the 
time necessary for the development of a seed may be ascer- 
tained, (b,) If the period of germination be given, the meridian 
temperature of the country during the period may be deter- 
mined. (Cf) When the seed fructifies in the same year in which 
it is planted, the proper time for putting it into the ground is 
when the meridian temperature is such as to produce vegetation 
in the shortest period, (d,) An increase of temperature beyond 
a certain point, does not expedite the vegetative process. 

Tho ff^owing table has been drawn up from actual cxperimefit^ 
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ex T, Phumm^;) bat it would have been more ]>erfect if the teflopem- 
ture E>f tbe soil bad fibo bu^n recoidod: 



62 *F. 

76 

H9 

51 

59 

74 

m 

60 
62 
55 

60 
70 
63 

77 
54 
60 
75 
61 
61 
63 
67 
73 
58 
81 



LimaL B^mpa, jcoajtcd^ require 



I 






a* 
a. 



do 

do 

do 
do 
do 
Btahop*8 eflrly Peas, 

do do 

Radislies^ ^ 

do & 

do s» • 

Otiion seed, h. 

do Bu - 

Drum -head Cabbage, 

do s. 

do B. 

Red Cabbage a. 
Boet, i. 

do - * - 

do BL 

do e, - 

Cucumber, 

do . , 



20 


Jaja. 


7 


u 


7 


u 


19 


M 


13 


H 


U 


M 


U 


if 


10 


« 


8 


«f 


12 


■f 


7 


'% 


3 


<f 


15 


»# 


9 


» 


12 


J* 


6 


« 


5 


14 


6 


if 


11 


4r 


23 


ii 


S 


*t 


5 


if 


30 


dl 


7 


El 



It iB staked tkit at Albany, K, Y., of Indian com planted 
Trheu tbo temperature of the soil was but 45 ^ in tbe spring, 
the eeed all rotted; but wben planted, when the temperature 
was about 60 "^ , it vegetated 

This subject is one of great importance to tbe farmer; large 
qiiEmtities of seed and labor are annna]]y lost in cone^quence of 
inattention to sucb particulars \ and there !s yet much to learn 
that is valuable in this regard. The proper time for seed-eowing 
may "be accurately ascertained by means of experiment; and by 
the use of the thermometer and meteorologic-ai tables. 

134^ As is well known, a ray of the sun's hght^ consists of 
neven rays of different colors, whichj uniting^ form tke ordinary 
■white light. But, besides this, the sun's rays contain three dif- 
ferent kinds of rays : (a^) a ray of hght ; (h^) of heat ; (Cy) of 
chemical agency. The effect of tlieae on vegetation is essen- 
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tially diffn^t. Yellow lights (<h) impedes genninatioiif and 
accelerates that decomposition of carb(»ic acid, which produces 
wood and woody tissues. Under its influence^ leaves are smaU 
and wood short jointed. Bed light, (h,) carries heat, and is 
favorable to germination if abundance of water is present, in- 
creases evaporation, supports the flowering quality, and improves 
fruit Under its influence, color is diminished, and leaves are 
sooidied. Blue light, (cj) (also called chemical a^hiiy or ac^ 
iirUsmJ accelerates germination, and causes rapid growth. Under 
its influende, plants become weak and long jointed. (Hunt) 
These three agencies exist in different proportions in the sun- 
beam in the spring, summer, and autumn. The blue, (c^) is 
greater in spring; the yellow, (ti,) in summer. The blue, 
(chemical ray,) is less in the fall; and then the heating ray, red, 
(bj predominates. Thus the sun's rays differ in their properties 
at different seasons of year; and are adapted to the peculiar 
needs of the plant at the time. Still further, the prc^rtion of 
these agencies vary in different latitudes and climates. Daguer- 
reotypes, depending on these principles, are poor in England, 
better in France, superior in New York, but best in the North- 
western States, Probably the chemical mys are more abounding 
in the above proportion, but there is yet much to learn on this 
subject; and It is not unlikely that the many differences known 
to exist in animal and vegetable life in these countries will be 
found to be more or less controlled by these peculiarities of the 
sun's rays. Oardeners have attempted to make practical use of 
these facts by means of colored glasses, but, apparently, without 
much success. 

135. Bain is necessary for the life p{ most plants. In those 
countries where rain never falls, vegetation is either wanting, or 
— depending on dews — ^very limited. In other countries, where 
it only falls at a certain season, leaving many months at a time 
without a shower, plants only grow during the rains, and are 
parched up and disappear during the rest of the year. The 
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amount of rain that falls in a year is governed by kno^vn laws. 
It varies in different parts of the same country, but is nearly the 
same, each year, in any given locality. 

Rain is measured, for meteorological purposes, by inches. The instru- 
ment used is called a Rain Ouage, auU sometimes a Pluviometer, They 
are of various forms, but all acting upon the same priDciple-^that of re* 
ceiving the rain iDto a vessel of known size, with a graduated measurer, 
divided iuto iuches and parts of inches. The one generally used id the 
United States is known as the ** Conical Rain Ouage of Da Witt"-* 
equally simple and perfect. It consists of a copper cone, with a |>erfora- 
ted cap to prevent evaporation. It is fixed on a post, in a situation 
sheltered from winds, about 8 feet from the ground. The measurement 
is made by putting down perpc ndicularly to the bottom of the guage, a 
measuring stick, graduated in inches and their decimals. 

136. In Agriculture, rain is important as regards (a^) the 
season, and (h,) the mode in which it falls, whether in heavy 
storms, with long intervals between them, or frequently, in small 
quantities at a time ; and (c,) the direction from which it comes. 
If rain chiefly fell late in the Fall, in Winter, or in early Spring, 
vegetation would receive but little benefit from it. If it fell 
continuously at seed and harvest time, it would preclude cultiva- 
tion ; if it fell in heavy storms, with long int€r^'sds between them, 
plants would be alternately forced ' forwards, and retarded. 
Where rain is very constant, as in the mountains of England 
and Scotland, grass-growing and cattle-raising are substituted for 
grain. Consequently, the annual amount of rain is of less im- 
portance than the frequency of it^ and the seasons of the year 
over which it is spread. 

The annual amount of rains, averages: — 

Under the tropics of the New World, - 115 inches. 

« « « « M Old World, - • Y6 " 
Within the tropics generally, - - - 95^ « 

In the United States, - ... 45 ** 

Europe, 31| " 

Generally over the world, .... 34J " 
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Much more rain &Il8 annually in the United States than in 
Great Britain, if a few mountain districts in the latter be except- 
ed ; but the mode of falling is different in the two countrie?. 

The following table will serve as an illustration of this subject, 
although being diawn from single years, it is not strictly accu- 
rate as regards each locality : — 



PLACE. 


Rainy Days 


Inches. 


Snowy Days. 


Inches. 


Truro, - - England, 


162 


60 






Exeter, - - ** 


150 


33 






Becbington, - « 


185 


35 






Greenwich, - •* 


167 


28 






Lwerpool, • « 


190 


31 






Hightield, - - « 
Whitehaven, - •« 


213 


25 






200 


45 






Durham, - - •• 


162 


21 






Kewcasde, - * 


140 


30 






Saco, Maine, - U. States, 




44 






Cambridge, Mass., ** 




66 






Mendon, - « « 


♦81J 




26 




Worcester, «* « 


88 


37 


24 


61 


New York, N. Y., 


67 


39 


8 


31 


Savannah, Geo., " 


72 


69 






Natches, Miss., «^ 


87 


76 




' 


Ann Arbor, Mich., " 


79 


23 


83 





* ATenfa of 1& years 

In England, more rain falls on the West than on the East 
side of the Island; and the practical effect is that more green 
crops, which require more moisture than grain, are grown on 
the former; such crops making a larger return on the western 
side. 

137. Every inch of rain Ming annually is equal to a weight 
of rather more than 112 tons on each imperial acre; so that the 
mean annual weight of rain faUing, in the United States, exceeds 
the mean amount of rain on the eastern coast of England, by 
several hundreds of tons per acre. 

188. Another important consideration is fa,J the season of 
the year in which rain chiefly falls; and (b,) the distance of 
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of time which usually intervenes between one day of rain and 
another. 

Thus, in 1841, according to the Army Meteorological Re- 
gister^ there fell at Detroit, Mich^ and New Orleans, La., the 
following inches of rain and snow in each quarter of the year, in 
80 many days: 



DETROIT. 


I. 


n. 


m. 


IV. 


N.ORLEAN8 


I. 


n. 


m. 


IV. 


Inches, 
Days, 


5.36 7.87 
25 20 


7.84 
19 


5.99 
30 


Inches, 
Days, 


31.50 
30 


9.80 
3? 


7.17 
28 


11.96 
4? 



Thus we see, tliat in Detroit, during this year, of 27.06 inches 
of rain, 1 1.35 or less than half fell during the six winter months ; 
leaying 15.71 inches for the use of vegetation; while in New 
Orleans, 43.46 inches, or nearly three quarters of the whole 
year's supply, fell during the winter months, leaving only 17.07 
for the six summer months. So that, while there is mucli less 
rain in Midiigan, it i? more equally distributed. 

139. The yield of grains, and root crops depends upon the 
mode in which the rain falls, whether in light showers, and 
dense fogs; or in heavy storms; and at the particular time of 
vegetating or flowering. These particulars again vaiy according 
to the soil, whether it is sand or clay, drained or undrained. 
Thus oats appear to demand a constantly damp atmosphere; 
buckwheat and peas light showers while flowering ; while wheat 
is apt to be injured by rust, if much warm rain falk at the time 
it is ripening. The size and average weight of stock also seem 
to depend upon the mode in which ram falls. The health of 
sheep is certainly dependent on this peculiarity of the climate; 
and the naturalization of varieties |>ro5a5/y depends upon it 

Dr. P. A. Brown, of Philadelphia, obaerves ** that if a line be drawn 
diagonally through the United States from the South-east oomerof New 
Hampshire to Texas, it will be found, that the woolly aheep^ {Merino 
wiriHjf,) will breed and thrive everywhere Nortb-weet of it, and the 
hairy sheep, (loDg-w«olled varieties,) everywhere Soutli-east of this line; 
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hot that neither 'will thKye on the other sideB, lespectiTel^, of Uut line, 
nor will they if the species are crosMd." The same peculiaritiet are 
fbnnd in other parts of the world. The cauMe is not jet satisihctorily 
•floertained, bat is midonbtedlj more or less dependent on climate. 

140. Through a perfectly dry mgiUo-calcareous soU, in a 
state of fallow, ram deBeends in one day biz times the depth of 
the quantity Men* Thus a fall of 4-10th8 of an inch will sink 
in a day through nearfy 2i inches. (Oasparifu) 

141. The power of the soil to ahboih and retain'' moisture, is 
practically, an important consideration, and greatly Maences 
the effects <^the ammal quantity of rain fallings The amount^ 
of water which a cubic foot of yarious soils can contain before 
they allow any of it to run off was determined by M. Sdiubler : 

A cubic foot of 

Siliceous sand held of water ^7.3 lbs. 

Calcareous sand ** 31.8 ^ 

Sandy day « 38.8 «* 

Ijoamyday " 41.4 ** 

Stiff clay, or brick earth," 45,4 ^ 

Arable soil << 46.8 << 

Garden mould * 4^4 <* 

142. The relative d^jree of rapidity with which rain water 
is evaporated, was also ascertained. Of 200 parts of each earth 
exposed for four hours, on a thm sor&ce in a closed room, at 
6^ Fahrenheit; there was an evaporation of absorbed water as 
Mows: 

Siliceous sand lost 88.4 parts in 100 ptots of absorbed waten 



Calcareous sand" 


16.9 


Sand day " 


52.0 


Loamy clay ** 


45.7 


Stiffday, " 


35.9 


Arable soil " 


32.0 


Garden mould " 


24.3 



It is readily perceived how different must be the effect of 
diy weather upon crops grown in these various soils. 

4 
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143. Wlieat, and probably other grains, vary in their quality 
and nutritive powers according to the warmth and relative dry* 
ness of the cUmate. Sir Humphrey Davy foimd in 1,000 parte 
of seed wheat in its natural state : 



■ : IB, : 


Mucilage 
or Starch 


Gluten. 


TotaL 


From Middlesex, England, 


765 


190 


965 


Thick-skinned Scidlian Wheat, 


726 


230 


965 


Thin-skinned Scicilian Wheats - - . 


722 


239 


961 


Wheat from Poland, ... 


760 


200 


950 


North American Wheat, - - - 


760 


225 


975 



Thus the gluten of wheat, from the warm and dry climate of 
Sicily, far exceeded that of English wheat; while in wheat from 
the United States, the starch and mucilage, (the ketU-giving 
constituents,) are nearly equal to those of England, and the 
gluten, (the Jtesh-formmg constituent,) is far superior; or, in 
other words, the last is much more nutritious than the first 

** The real value of wheat and of the other cereals and bread stufh 
depends mainly upon the proportion of gluten and albumen which they, 
contain, their starch, glucose, and dextrine, or gum, not being considered 
nutritive."— ("X. C. Beck,) 

According to Prof. Beck, American wheat flour shows the following 
comparative analysis: 

Water, - - - • 11.75 to 14.05 per cent 

Qluten, .... 9.90 to 14.36 " 

Starch, 66.00 to 70iM) « 

Glucose, Dextrine, Ac., - - 496 to 11.05 " 

144. The quantity of water contained in wheat greatly effects 
its value, as regards, (a,) keeping; (b,) the quantity of bread 
it yields, 

(A.) Large amounts of Western flour are annually damaged 
by a chemical change which takes place, owing to the wat«r 
contained in it This water amounts, on an average from 24 to 
26 lbs. in every barrel of common flour. The total annual loss 
to the United States, from this cause alone, was estinuited, in 
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from la^njOOO'ilg^ ^^,6flo7WW^Hi^s not ojAj the 
which injures flour; but the gluten, ant therefore the 
nutntive qualily, is actually diminished. In Poland, and in 
some parts of the United States, wheat is dried before grinding, 
in which case, no change takes place. Ab much as 18 lbs, of 
water have been expelled from a barrel of Ohio flour. 

(£.J Wheat grown in dry climates yields more bread than 
when grown in wet climates. A quarter of English wheat has 
yielded 13 lbs. more bread than the same quantity of Scotch 
wheat 

Wheat grown in New Jersey, lower Pennsylvania, the South- 
ern part of Ohio, Maryland, Virginia, the CaroHnas and Georgia, 
Kiontains less water, and more nutritive matter than that from 
the more northern States Experiments have proved that 
manures produce an eflect similar to climate in raising the 
nutritive value of wheats in proportion as they .contain nitrogen; 
and it is not improbable that the manure received from the air 
in dry climates has an especial eflect in this respect 

145. ^Itis impossible, when we are examining these facts, 
not to feel how closely the meteorology of a neighborhood influ- 
ences even the composition of the grain which it produces. The 
English miller is well aware of these things; he mixes with the 
wheat produced in the damper districts of that Island the dry 
wheat produced in lands where the mean temperature is much 
higher, the rain-fall considerably less, and, in consequence, more 
free from moisture. Such facts, too, are of practical use to the 
agriculturist, for he well knows how, by improved systems of 
•cultivation, the obstacles presented by even climate are over- 
come." (C, W.Johnson.) 

There is no reason for believing that the moon has any influence on 
the weather, or the crops, except as imparting light and heat. There 
are many old saperstitions still popular on this subject It has been 
closely investigated b(»th in Germany fur fifty years, and in Enj^^iand for 
4w«Dty, and no connection between the moon and the weather could \ e 



detected. In erm^fkmiBfJB^ moon is the earned, ua, as ar material 
agents except aap^rds the power of reflected light.; and no one sup- 
poses that moonlight produces wet or dry. Why, then, should %iat 
point in the moon's course, when it begins to emerge from the sun's 
rays, haye any influence on our weather? Twice in each revolntionf 
When in conjunction with the sun at new, and in opposition to it at the 
full, an atmospheric sprii^-tide may be supposed to exist, and to exest 
some 801 1 of influenca But the existence of any such tide at all is 
denied, and the absence of fluctuations of the barometric pnissur# favors 
tbe negative of this proposition. Night-feeding biids and animals, 
however, and oysters, grow tat or thin, according to the stale of the moon 
and tidea In Kentucky, horses are said to be subject to disease of the 
eye, amounting to blindness, during the period of full moon, which is 
not the case when the moon does not shine. Dark stables are the reme- 
dy ; and the philosophy of the disease is easily understood. 

In conclusion, every faxraet is recommended to procure and use a good 
Barometer. It will, )it all times warn him of the approach of rain and 
wind storms ; and after a little experience^ he will find no difficulty in 
deciding upon the weather for twdve or twenty-four hours in advance. 
When he goes to bed at night, he can make a shrewd guess whether it 
will rain or not in the morning; and during harvest he will be forewarned, 
and can prepare for rain, and thus often save his hay and grain from 
damage. At sea, a barometer is now of essential necessity. Mr. Red- 
fleld, of New York, has lately pointed out the great service it willr^der 
to those navigating our large lakes ; and to the &rmer, it is quite as 
useful As agriculturists become more fiimiliar with the barometer, they 
will cease to put faith in the weather-superstitions of the dark ages ; and 
will find innumerable useful and interesting practical questions de- 
cided by it. There are two kinds in common use, the perpendicular or 
circular Barometer, depending forits action uponMeicuiy (Quicksilver); 
and the Aneroid Barometer— a French invention— depending on tbe ac- 
tion ef gas in a thin metal case. The firat is the most complete and' 
expensive, but the latter is quite sufficient for ordinary purposes, is not 
easily damaged, and is much more compact. It requires, however, to 
be occasionidly compered with a standard mercury barometer.. 
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CHAPTER V, 



FORMATION OF PLANTS. 

146. It has been already stated that plants are formed of or- 
ganic and inorganic elementa, which they receive from the soil 
and air. {See § 81-93.) The living plant pofisefiaes the power 
of receiving into itself these bodies, of changing or digesting 
thena, and of re-arranging them in a different way, so as to pro- 
duce new substances. In the same manner a new bom anunal 
swaQows milk, and changes the milk into blood, bones, muscles, 
brain, <fec The perfect tree is only air, water, and a portion of 
the soil in which it is growing; as the animal, a few months' 
old, is only milk in a different shape. If the soil does not con- 
tain all the materials requisite to form a plant, it either will not 
grow at all, or it will grow unhealthily. 

147. A perfect plant consists of three parts, (<i,) a root, which 
remains in the soil, (b,) a trunk or stem which branches into 
the air, and (cy) leaves. Each o( these is differently formed, 
generally contains different proportions of the elements, and is 
endowed with a peculiar function. 

148. The stems of -pl&oj^ differ in their construction, some 
being much more simple than others. The stem of a tree con- 
sislB of three parts : (a,) the pith, in the centre ; (b,) the wood 
surrounding the pith ; and (c,) the barks which cover the whole. 
The pith consists of soft celular tissue (or parenchyma^) which 
18 at first gorged with the nourishing juices of the plant, but 
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which m time become exhausted, leaving the older pith dry and 
lightj or mere empty cells, which are of no further use to the 
plant. The wood consists of woody fibre, among which vessek 
are more or less copiously mingled, capable of carrying Uquids 
up and down between the root and the leaves. The branches 
are only a continuation of the stem, and have a similar structure. 
The bark consists of three portions; (a,) the liber which lies 
next the wood ; (b,) the outer bark, composed of two parts^ 1, 
the green or cellular layer, 2 the corky layer, and (c,) the epi- 
dermia or skin which invests the whole. 

149. The root, immediately on leaving the trunk or stem, 
has also a similar structure; but as the root tapers away, the 
pith gradually disappears, the bark also thins out, the wood 
softens, till the white tendrils, of which its extremities are com- 
posed, consist only of a colorless, spongy mass, full of pores, (or 
minute holes,) but in which no distinction of parts can be per- 
ceived. In this spongy mass, the vessels or tubes which descend 
through the stem and root, lose themselves, and by them these 
spongy extremities are connected with the leaves. 

150. A leaf is an expansion of the stem. Like the stem 
'therefore, the leaf is made up of two distinct parts, the cellular 

and the woody. The leaf is a highly organized structure, con- 
taining innumerable rounded globules, cells, and veins, regularly 
arranged. It is also full of pores through which air can enter. 

151. In a growing plant, the sap enters by the extremities of 
the roots, (spongioles,) ascends through the vessels of the wood, 
and is passed over the inner surface of the leaf by the fibres 
which the wood contains. Thence, by the vessels in the green 
of the leaf, it is returned to the baiic, and through the vessels of 
the inner bark it descends to the root 
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CHAPTER Vr 



W H E A T , — f Tntkum.) • 

152» There are Uiree kinds of grain on wLich mankind prin- 
dpiilly feed, f«J Wheat, (hj Kice, (^0,^ Indian Com or Maize. 
Of tliese, Wheat is cLieflj confined to th© colder regions of tlie 
world ; and, in tlie United States, ia seeond in importance to 
Mnize, It belongs to the boUinical family of Gras&cs, It is not 
found in a wild state, and tlie country in whicli it originated i& 
unknown, 

^heat bus lately been produced by tJia continued cultivation of a plant 
Tf ilJ on xhe sbores of the Mediterranean,^ called ^rfUop^t, This la no 
more extraordinary tliao the origia of most of our garden veg^ctables. 

Wheat groTvs in. a j^^at variety of ehmate^. In Europe^ the 
polar limim ar<3 stated to be as follows : — 





LATITUUK, 


Mean Temp<*ratiirD, (Fikfir ) bf^~ 




TKAR. 


WIM-^R. 


RUMMtfR, 


Scotland, (RoBS-shire,) 

Korwiiy^ (Dionthcim,) 

Sweden, 

Enssia, (St. Pctcrsbnrgh,) 


58*^ 
64 
62 
60^15' 


40 
40 
3« 


35^ 
25 
25 
16 


57^ 
59 

61 



The iflo-thermal curve of 57"^ 2', wliieli appeals to be tli*t 
minimum temperatiira reqnisite for the cultiratfou of wbetit 
pacjses, in North America, through, the uninhabitid regions of 
the Hudson^s Bay country. At Cumberland House^ lat, 54"^ 
K,^ long- 102"^ 20' West, thia grain is successfully mi^od. The 
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possible cultivation of wheat towards the £quatx)r oscillates be- 
tween 1^ 20° and 26°. It is* grown successfully in Chili, and 
Rio de la Plata. In southern Peru it grows at a height of 
8,500 feet; and at the foot of the volcano of Arequipo, at a 
height of 10,600 feet 

The introduction of this grain into the United States wad in 
1602, when it was sown on the Elizabeth Islands in Massachu- 
setts. In 1611 it was sown in Virginia; and in 1648 m^iy 
hundred acres of it were cultivated in that colony; though it 
was afterwards neglected to give place to Tobacco. It was in- 
troduced into the Mississippi Valley in 1718, but owing to the 
character of the soil and climate, succeeded badly, running to 
straw instead of grain; yet in 1746 it became an article of ex- 
port from the Wabash to New Orleans. The principal wheat- 
producing States are 





BUSHELS. 1 


POPULATION. 




1840. 


1860. 


1840. 


1850. 


NewYork, - - - 
New Jersey, - - 
Pennsylvania^ - - 
Delaware, - - - 
Marylan<^ - - - 

Kentucky, - - - 
Michigan, - - - - 
Indiana,- - - - 
Illinois, - - - - 
Mssouri, - - - 
Wisconsin, - - - 
Iowa, - - - - 


12,286,418^ 

774,203 

13,213,077 

316,166 

3,346,783 

10,109,716 

16,671,661 

4,803,162 

2,167,108 

4,049,376 

3,336,393 

1,037,386 

212,116 

164,693 


13,121,498 
1,601,190 

16,367,691 

482,611 

4,494,680 

11,232,616 

14,487,361 
2,140,822 
4,926,889 
6,214,468 
9,414,676 
2,981,662 
4,286,131 
1,630,681 


2,428,921 

a73,306 

1,724,033 

78,086 

47Q,P19 

1,239,797 

1,619,467 

779,828 

212,267 

686,866 

476,183 

383,702 

30,946 

43,112 


3,097,394 
489,665 

2,311,786 

91,635 

583,035 

1,421,661 

1,980,408 
982,405 
397,664 
988,416 
861,470 
682,043 
305,191 
192,214 



During these ten years there was a gain on the whole crop 
of the United States of 15,646,878 bushek; while the crops of 
New England decreased from 2,014,000 to 1,090,000 bushek 
In 1849, the wheat crop of the United States amounted to 
100,503,899 bushels. It is estimated that one bushel of seed 
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is used for every ten busliels produced ; and that an average of 
three bushels is amiually used by every individual of the* popu- 
lation. 

1 53. Botanists difetinguish eleven species or sub-species, viz : — 



1. 


Triticum (estivunif 


Spring Wheat 


2. 


u 


hyhemuTny 


- Winter Wheat. 


3. 


u 


compositum, - 


Egyptian Wheat. 


4. 


u 


ttMrgidunij - 


. Turgid Wheat. 


6. 


u 


Folonicumj - 


Poland Wheat 


6. 


u 


Spelta, . 


- Spelt Wheat 


1. 


u 


monocuccunij - 


One-grained Wheat. 


8. 


u 


compactwmf^ 


. Compact Wheat 


9. 


u 


atratumj 


Dark-spiked Wheat 


.0. 


u 


hordeiformej 


- Barley-hke Wheat 


1. 


u 


. Zea, ^ ^ 


Far Wheat 



154. Of these, however, some may only be varieties. In the 
United States, two only, the Spring and Winter Wheat, are 
generally grown; though it is believed that Spelt may occar 
sionally be met with as a spring wheat. The latter, which is 
the hardiest of the fkmily, is cultivated in the south of Europe 
and Germany; and is known by its almost solid straw, and the 
ehaff adhering to the grain so as to be separated with great dif- 
ficulty* It may\]be grown on poor soils, but yields an inferior 
flour in snudl quantities. The others have no peculiar merit 

166. Spring Wheat was known in England as early as 1666, 
but has been cultivated only to a small extent there ; and not to 
a much greater one in Scotland. In the United States, it does 
not appear to be as popular as formerly, except in districts, wher« 
Fall Wheat is apt to be killed during winter. As a general thing, 
the grain is not as large, contains more gluten, makes flour of a 
diflferent quality and flavor, and brings a lower price in the 
market Sir John Sinclau* informs us that from 1767 to 1812 
it was a practice with the best Scotch farmers to sow Fall Wheat 
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in Spring, from February to April, though March was general* 
ly the. favorite month. The real Spring Wheat does not ap- 
pear to have been generally known in that country till the be- 
gining of this century. Though sown in April or May it ripen- 
ed as early as winter sown wheat. It was not, however so pro- 
ductive as winter wheat sown 'either in Winter or Spring, and 
the ears were shorter. There are many nominal varieties in the 
United States, the best probably being the Italian, the Siberian 
Bald, or Tea Wheat, and the Black Sea Wheat Of this last 
there are again two varieties, the red and the white chaff ; both 
of which are bearded. It is not known that the practice of 
sowing Fall Wheat in Spring has ever prevailed in fhis country, 
though there is no apparent reason why it should not succeed 
as well as in Scotland, and be profitable in certain localities. 
In the Northern States, it is considered important that Spring 
Wheat should be sown as early as the seasQCi will permit 
The soil may be lighter than for the Fall variety ; it ought to 
be in good condition ; land is generally better if it has been 
plowed, and laid up dry in the FalL From one and a half to 
two bushels is the proper quantity of seed per acre ; more gen- 
erally the latter. The after processes of harvesting and thrash- 
ing are similar to Fall Wheat 

166. The varieties of Fall Wheat are very numerous, differ* 
ing not only in appearance, but also in constituents, in adapta- 
tion to soil and climate, in hardiness as regards disease and in- 
sects, and in productiveness. There appears to be one fact as- 
certained regarding them, which is, that they are constantly un- 
deigoing change in their relative productiveness. A new varie- 
ty will be introduced into a given locality, and for a few years 
will succeed better than any other, after which it begins gradu- 
ally to deteriorate in the qualities which at first recommended 
it The ancient varieties appear to have been much inferior to 
some in the present day. There are four distinct divisions, (oy) 
White, (b,) Red, (c,) Bald, (df) Bearded: the Red being penr 
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$r€My bardier, but coarser than tiie White ; and the same maj 
be said of the Bearded as compared with the Bald ; but in 
other respects there is no material practical difference. 

General Harmon, of Wlieatknd, Monroe County, N. T., who has de* 
TOted a long life to the sttidy ol and experiments npon Wheats in 1844 
gave the following as the b^t varieties -kDows in the United States : 

1. While Flint, probably introdnc^ from the Black Sea into "Sevr 
ietaey, in 1814. Its peculiarities are, (a,) strong straw ; (6,) solid 
grain with thin bran ; (e,) the chaff adheres to the grain so that it does 
not readily shell out ; (<() it is little affected bj frost ; («,) it has with- 
stood the Hessian Fly better than any other now cultivated. Its usual 
yield is from twenty to twenty-five bushels per acre, but it has produced 
fifty-four bushels to the acre. 2. Improved WkiU Flint. It is superior 
to the last in the size of the berry, the thinness of the bran, and the 
weight pv bushel. 9. WhUe Provence, introduced from France, (a,) 
it grows rapidly, yielding much straw ; (6,) ripens four or five days 
earlier than iSie common varieties ; (e,) withstands cold, and is not in- 
jured by insects ; but the straw is s^ and it is apt to fall down. It is 
bedd, berry very lai^ge and white ; yielding ilour well and of good qual- 
ity. 3. Old Jied Chaff, originated in Sout])ern Pennsylvania. It is a 
bald wheat, with red chaff bat a white grain ; and in other respects is 
similar to the la^t. On new uak lands it succeeds admirably, but on old 
lands it is subject to rust, mildew, insects, and winter-killing. 4. Ken* 
tueky WhUe Bearded, (ffutehinmn. Bearded Mini, Canada Flint,) a 
white chaff, bearded wheat. 5. Indiana Wheat, originated in Indiana, 
a white chaff, bald wheat ; peculiarly adapted to strong soils. 6. Velvet 
Beard, or Orate Wheat ; introduced hx>m England twenty-five yean 
ago : a red chaff, bearded, large berried wheat. It is very hardy, not 
apt to be thrown oat by frost, nor injured by insects. 7. Wheatland 
Red, originated from the Ftrytfita May, by Oen'l Harmon : it is red 
chaff, bald wheat, and not apt to rust. 8. Ghlden Drop, an English 
Tariety. 9. Mediterranean, introduced fix)m the South of Europe fifteen 
years since. It is a light red <^aff, bearddd, berry red and long, bran 
thick, and flour inferior ; but It is not injured by insects, and ripens ear- 
ly. 10. £/ue£^lem, cultivated in Virginia about fifty years since, but 
now generally grown in the Northern States. Formerly it was a red 
wheat, but it is now changed to a beaatiful white. It is very produc- 
tive. 

This listijpight be much extended, but it could not be of any practi- 
cal utility. 
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157. The qualities desimble in Wheat may be \hm shortly 
enumerated: Straw of medium length and size, not apt to ML 
down, to be attacked by insects or rust^ nor kifled by frost or 
wet ; able to stool out or tiller^ so that each grsun gives several 
roots and stalks. The heads long, well filled ; the chaff ad- 
hering to the grain so that it does not easily shell : the kernel 
white, flinty, solid and large, with thin bran, and yielding a 
white homogeneous flour in large quantity of first quaHty; the 
skin elastic, not breaking up into small particles in grinding, and 
filling the flour with specks of bran so small as to be incapable 
of seperation;; not apt to sprout if necessarily -exposed to wet 
affcer harvestic^; germinating rapidly, and growing steadily af** 
ter sowing. Any wheat that united all these qualities would 
be nearly perfect 

168, Wheat is expected to weigh sixty pounds to the Amer- 
ican bushel. The crop varies from eight to six^ bushels to the 
acre; the average throughout the United States is between 
twelve and fifteen bushels per acre. Occasionally a bushel of 
wheat will weigh as high as sixty-six pounds. 

The Ameiicao Bushel contains, ... 2,150.43 cubic inched. 

The EngUd) (Imperial) Bushel contains - 2^18.192 *' 

The English quarter of Wheat is eight Imperial Bushels of 70 lbs. 

each, equal to 9}{ American Bushels of 60 lbs. each. Wheat is sold in 

the States by the Bushel of 60 lbs. In England by the quarter of 560 lbs. 

169. Ultimate analysis of Wheat grown at Bechelbronn, 
1837. — (Botissingatdt*) 

GlUIir. RBAW. 

/ ^ . 

Oarbon, 46.10 4848 4838 

Hydrogen, 5.80 5.41 5M 

Oxygen, 43.40 38.79 39.09 

Nitrogen, .... 2ii9 0.35 0.35 

Ash, 3.41 6.97 6.97 

100 00 100.00 100.00 

160. The composition of Wheat varies greatly according to 
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many citcimiBtanceSy such as (qj) the soil; (h^) the manuie 
used; (e,) the variety; (d^) the climate; (e,) the time it is 
harvested, <fec. The following analysis by Sprengel may Im 
taken as an average. 100,000 parte diy wheat contain 1177 
parts of ash or inorganic matter; the same quantity of wheat 
straw contains 3518 parts of ash. They consist of the follow* 
ing substances: 



Potadi, • - • • 225 20 

Soda, .... 240 29 

Lime, .... 96 240 

HagDena, - - - - 690 32 

Alamina, • • • - 26 90 

Silicm . - - - 400 2870 

Salphmic Acid, - • • 50 37 

Phosphoric Acid • - -40 170 

Chlorine, • • . • 10 30 

1777 3518 

161. Analysis of the oiganic, or combustible portion. 100 
parts of wheat in its natural state contain. (Oregary.J 

AlbcimeD, •*•"-• 3.0 

GHuieo, -.--.. 9j 

Starch, .-.•.. 55,7 

Gum, Dextrine, Pectine and Sugar, ^ • - 46 

Fibre and Huak, . . • . . nj^ 

82^1 

162. Or according to another analysis (Oregory^) the parts 
may be thus divided: 

Water, 12.9 

Organic Matter, ...... $5.3 

Ash, 1^ 

163. The influence of variety of seed and mode of culture 
are shown by the following results of the examination by Boua- 
singault of several varieties of wheat grown in the Botanic 
Garden at Paris : 
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Hubk or iirau 


Wnterintbe 


j^iouriutbe 


UiUl«U,«u;.ul 




in the gndn. 


Fiour, per 


g»b,per 


the Flour, per 




per cent. 


cent. 


cent. 


cent. 


OapeWfa«M, . . 


19 


81 


7.0 


20.6 


Buteian Wheat, - 


18 


82 


64 


24.8 


Dantzig Wheat, *> • 


24 


76 


7.3 


25.8 


Red Foix Wheat, - 


18.5 


81^ 


9.3 


26.1 


Barrel Wheat, - - 


22 


78 


8.8 


27.7 


Winter Wheat,- - 


3i 


62 


141 


33.0 



164. The time of cutting affects the weight of produce, as 
well as the relative proportions of flour, bran, and gluten* 
Thus from three equal patches of the same field oi wheat in 
yorkshire, cut twenty days before the crop was ripe, ten days 
before ripeness, and when fully ripe, the produce was in grain, 
(Johnston.) 

ao dayflbefhre. M dayt before, FuUy ripe. 

166 lbs. 220 lbs. 209 lbs. 

and the per centage of flour, sharps, and bran, yielded by eaeh, 
and of water and gluten in the floiu* was as follows : 

WMn cut. in the grain, per cent. in the floor, per cent. 



SDdaysbeforeit ^ 
10 days before, 
Fullj ripe. 



Flour. Shiups. Brui. 

J ripe, 74.7 7.2 17.5 

- 79.1 5.5 132 

72.2 11.0 16.0 



Water. Gluten. 

15.7 9.3 

15.5 9.9 

15.9 9.6 



When cut a fortnight befcne it is ripe, therefor^ the entife 
produce of ihe grain is greater, Ihe yield of flour is larger, and 
of bran considerably less, while the proportion of gluten con- 
tained in the flour appears also io be in favor of that which was 
reaped before the wheat was fully ripe. 

165. Bran, as is well known, constitutes, notwithstanding its 
dry appearance, a very excellent food, and is fattening for stock. 
Used in bread, it adds much to the nourishing qualities of it^ es- 
pecially in the case of children. The average composition of it 
is represented as follows : (Johnston,) 

Water, ..... 13.1 percent. 

Albumen, (coagulated,) • • - - 29.3 " 

Oil, - • " - - • 4.7 

Husk and a little atardi, - • - - 55.6 " 

Saline matter, (ash,) - - - - 7.3 ** 



53.00 


percent 


1.00 


M 


14.90 


l< 


a. 60 


*i 


9.70 


U 


0.50 


it 


13.90 


«f 


3.40 


tt 
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The following is a more minute analysis of Bran from a Soft 
French Wheat, grown in 1848 : (MUlon,) 

Starch, deztiine and sugar, « • • 

Sugar of Liquorice, . . • . i 

Gluten, .--•.. 

Fatty matter. 

Woody matter^ ..... 

Salts, (inorgaoic,) - . - 

Water, ---... 

Incrustiog matter and aromatic principles, 

100.00* 

A large portion of the inorganic matter in Bran is Phosphate 
of Magnesia, a very valuable salt both in food and for manure. 
Common bran, however, owing to the flour adhering to it, ia 
generally much richer than the above analyses. 

166. The following is another view of the constituente of 
wheat, being the extremes of fourteen analyses of as many dif- 
ferent varieties, lately made by Pdigot: 

Water, - - . 13.3 to 15.2 percent. 

Fattj matters, - - - - - 1.0 to 1.9 " 

Kitrugenous matters insoluble in water, - 8.1, to 19.8 " 

Soluble Nitrogenous matter, (albumen,) - 1.4 to 2.4 " 

Dextrine, - - - - - 5 4 to 10.5 " 

SUrch, ^.1 to 67.1 

Cellalose, (woody matter,) - - - 1.4 to 2.3 " 

SaHne matter, - - - - 1.4 to 1.9 " 



*The reader is referred tar further information on the nutritioiu value of Bran to 
an Euay by Prof. J. F. W. Johnston, published in Edinburgh, Scotland ; and to the Re* 
port of Ptof. L. C. Beck in the Patent OJLce lUport for 1849, p. 56. Dr. Daubeny 
observes ** that according to the experiments of BiKgendie, animals Ud upon fine 
flour died in a few weeks, while they thrived upon the whole meal bread. Brown 
bretd, therefore, should be adopted not merely on a principle of economy, but also as 
providing more of those ingredients which ore perhaps deficient in the finer parts of 
ibe flour.** 
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167. The ccHnpoeition of wheat may, therefore, be roughly 
stated, as: 

Heat-producing constituents, Starch, Sugar, Gun), - 50 to 60 per cent 
Flesh-forming " Gluten and Albumen, 16 to 18 '* 

Water, - " 10 to 18 " 

Useless, " woody fibre, - 32 to 96 '« 

Inorganic " rarioos salti^ • 3 to 4 " 

168. In damp dimatee, such as that of Great Britain, tihe 
grain of wheat is generally huger and plumper than in hot, dry 
dimates ; but analyses show that the small grain raised in the 
hotter and drier air greatly surpasses the former in its nutritive 
value. 

169. Prof. Beck, in his numerous examinations, found that 
the wheat and wheat-flour of the United States are equal to> if 
not greater in nutritive value than those aflbrded by samples 
produced in any other part of the world. 

170. The following is an analysis of Michigan (A,) and 
of Richmond Mill (B,) Flour: (Beeh) 

A B 

Water, ..... 1255 11.70 

Gluten and Albumen, ... lO.OO 13.00 

Starch, 67.70 67.50 

Glucose, Dextrine, ibc, - • • 8.75 6.90 

Bran, ..... 0.75 0.50 

Ash, 0.55 0.40 

100.00 100,00 

171. The prpportion o^ gluten in flour not only increases the 
nutritive value, but also the economical* It is to the peculiar 
mechanical property of this gluten that wheat flour owes its 
superior power of detaining the carbonic acid engendered by 
fermentation, and thus communicating to it the vesicular, 
spongy structure so characteristic of good bread. Where the 
proportion of gluten is large, the bread, absorbing more water, 
&C., weighs heavier. Thus, on an accurate and careful experiment, 
two pounds of Cincinnati flour, and two pounds of Alabama 
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flour were ^acb, separately, mixed with a quartet of a pound of 

yeast, and weie made into loaves and baked in the same oven. 
The Cincinnati loaf weighed ^ . - 3 i\j^^ 

The Alahama loaf weighed - - - - 3^ lbs. 
The gain in the latter is 22 percent, over the fonner; or fivo 

barrels of Southern flour are equal to six of Northern flour. 

(Fai, Of. Eep^ 1846, p, ISO.) 

172. When fennentatiou, or rimig^ in bread is afft^ted by 
the addition of yeast or leaven to the ])aste or dough, the char- 
acter of the mass is uiaterially altered^ A larger or smaller 
proportion of the flour is virtually Ic^t; according to Dr, W. 
Gregoiy it amounts to a loss of one skteenth part of the whole 
of the floEn To avoid this, it has be^n recommended to raise 
bread by means of carbonate of so4a and miuiatic acid, which 
produce the same efiect as yeast, while the sugar and glutcii 
are saved; these two former materials forming common salt; and 
giving off carbonic acid gas. 

173, The best soils for Wheat are those which contain a 
good proportion of day and lime. Liglit and sandy soils do 
not usually produce good wheat. 

BoussmgauJt gives the following classification of boHb; 



BoOfl mccqrdiTig to cwmpoa- 


Ueoal^ Be&lgnaited. 
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Clay with humus, 
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36 


4 


Light floil, with humus, 
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47 


10 


27 
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8oiIi According to ctJmpoii- 
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Oat landj 


23.6 
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Ryo land, 
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Sandy Soil, 
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0.5 



Besides these conKtityeiitSj a good wheat eoil should contain 
a notable proportion of potash, soda^ phosphoric acid, and nitro- 
geUi In Great Britain, the introduction of turnip and clover 
culture and dminage iias greatly extended the range of wjieat 
producing Boils; tliis grain being now cultivated in rotation j 
with profit, even on sandy soils ; so true is it, that science can 
adapt the earth and climate to idmost any crop which it is de- 
fiiiable to cultivate, 

174, Wheat, is considered a scourging crop, rapidly impov- 
erishing the soil, in eon&equence of its requiring for its compo- 
sition largo quantities of Tnaterials, chie% inorganic, which aw 
naturally rare in soils. In this respect, it is placed at the head, 
of grains. According to Bonsaingault, a medium crop of wheat 
takes from one acre of ground : 
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C? 



Carbon, - - 2259 Iba. I Oiygeo, - - 1923 lbs. 
Hydrogen, - - 262 ** 1 Nitrogen, 



£2 



An average crop takes of orgaiiie matter tb« follow mg, in 
"gmm and straw : 

or, aa i^mmouizi, 63 Ihs, 

In conseq^uence, it is found, in practice, tliat it is impoesibfe 
*eTen upon tlie best wbeat soils, to grow this grain for «€voral 
jears in Bnocession, witbout injuring the latid; and, in m*M. 
caa^ tbe ciop becoming so small m to bo unprofitable* What 
is taken away must bo replaced cither directly by manures, or 
by growing other crops which do iiot recjuire the chief oonstit- 
uentB of wheaL 

lV5, Tbem aro many rieb soils in tbe Western Statea, sucii 
-as Prairies^ and Elver Bottoms, in which wheat nms to straw, 
«nd pK)duce9 very little grain. This is commonly said io ha 
owing to the land being " too rich;^ but, in reality, it must be 
in consequence of a deficiency of some constituents of tbo 
*wheat^ which judicioya manuring would supply. We are not 
aware tliat a compariitive analysis of Buch landa haa been yot 
madej but they will probably bo toimd deficient in the alkahes 
«nd hme, 

176, The manures for wheat necessarily vary according to 
th&. nature of tli© eoil, and the mode in which it haa been crop- 
ped. It may, however, be statetl as general pfoposition, that our 
wheat lands appear deficient in ammonia^ and that tliey cannot 
fail to be benefitted by nitrogen^oua manures, such as guano, 
flesh, blood, sheep-dung, well-saved barn-yard manupe^ ^^^ ^^*^i 
like. 

There are probably few fields in the country in which the 
<rop may not be greatJy increased by judicions mfeuring ; and 
very many that require manures to continue them at or bring 
them up to their original fertility* 

111, It has been already stated (§15^^,) that the composition 
*of wheat varks greatly according to the raTmuro cmplojtTd* 
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tliiis, miUiiire8 which are rich in iutn>gen (ammonia^) not only 
increase the crop, but also produce a grain richer in gluten, and 
therefore intrinsically more valuable. On ten patches, each one 
hundred square feet, of the same soil (a sandy loam,) manured 
with equal weights of different manures in the dry state, 
Hermbstadt sowed equal quantities (^ lb.) of the same wheat, — 
collected, weighed, and analyzed the produce. His results are 
represented in the following table : 



I 



II 



! 



RETURN 



14 fid 



14 fid 



12 fid 



IS fid 



IS fid 



lOfld 



9 fold 



7 fold 



Sfbld 



Water, ... 
Gluten, - - 
Albumen, - - 
Starch,- - - 
Sugar, - - - 
Gum, - - - 
Fatty oil, - - 
Sol.pho8phate8,&c 
Husk and Bran, 



4.3 

34.2 

1.0 

41.3 

1.9 

1.8 

0.9 

0.6 

13.9 



4.2 

33.9 

1.3 

41.4 

1.6 

1.6 

1.1 

0.6 

14.0 



4.2 

32.9 

1.3 

42.8 

1.6 

1.6 

1.0 

0.7 

13.8 



4.3 

32.9 

1.3 

42.4 

1.6 

1.6 

0.9 

0.7 

14.2 



4.2 
36.1 

1.4 
39.9 

1.4 

1 

1.0 

0.9 
14.2 



4.3 

13.7 

1.1 

61.6 

1.6 

1.6 

1.0 

0,6 

14.0 



99.8 



99.7 



99.7 



99.7 



99.7 



99.6 



4.3 

12.2 

0.9 

63.2 

1.9 

1:9 

0.9 

0.6 

14.0 

99.8 



4.2 

12.0 

1.0 

62.3 

1.9 

1.9 

1.0 

0.6 

14.9 



4.2 
9.6 
0.8 

66.9 
1.9 
1.6 
1.0 
0.6 

14.0 



99.7 



99.8 



3 foki 

4.2 
9.2 

0.7 
66.6 
1.9 
1.8 
1.0 
0.3 
14.0 

99J 



It must nol^ however, be forgotten, that these are garden ex- 
periments; and while the theory is probably quite true, in Jield 
culture the farmer may be unable to produce exactly the same 
results. Such experiments must be considered rather as illus- 
trating a general principle, than as positively useful in practice, 
except tq g limited extent 

178. The only mode in which a farmer can judiciously use 
manure^ is by having an analysis of his land, showing what con- 
stituents aA soluble, what may easilj^ be rendered so^ and what 
is wanting. 

179. In many parts of the Fnited States, wheat soils are tnanured by 
the complex action of doVer, plaster (tulphaie of Hm§) and sheep dung. 
The phil<MK)phy of this is as follows: The Bur&ce soil is natoiallj, or 
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has become by coUivation deficient in soluble lime and sulpbaric acid, 
two oonstitnents consnmed in laiige quantities by clover ; and which 
must be supplied before clover can g^ow". The clover is therefore pown 
with powdered plaster which contains these two elements^ and it g^ows 
lusuiiantly. But while the surface soil has been impoverished, the sub- 
soil remains full of salts ; and the clover sends down its deep tap roots 
into the subsoil, collects such inoi]ganic matter as its finds there, and 
brings it to the surface. The sheep eat the green part, and scatter the ^son- 
stituents of the clover over the ground, together wUh the ammonia formed 
in the urine. The clorer is then ploweil up, and all that it has received 
Irom the subsoil and the air, is again rendered more or less soluble by 
decay, and supplied to the surfiice soil where the wheat roots find it 
This can scarcely be called real manuring. WiUa the exception of a Mt- 
tle lime and sulphuric acid, nothing is supplied te the field but what it 
or the air contained before. The clover has acted as a cnlledor. It has 
broii^t together on the surfe»e what was before scattered in the sub- 
soil, but it affords nothing nea. The effect, in time, of such practice 
must be, that not only the surface bat the subsoil also becomes iinpov- 
erished ; and each crop of wheat carries off the con stituents of a larger 
area, than it could possibly do without clover. Unless, manures from 
the barn-yard or other sources are also supplied, the soil must, finally, 
be very seriously injared. 

180. There are various modes of preparing tbe land fca* 
Wheat; (a,) summer following, with three distinct plowings, 
(hj plowing once ; (c^) plowing once and rendering the surface 
mellow with a cultivator; all of which have their advocates, 
and all are probably good for peculiar soils, and under peculiar 
^iicumstancea. (See PLOwiNa.) 

181. There are also various modes of covering the grain, (a,) 
hj a harrow or drag; (b,) by plowing it in with a shallow furir 
row with a plow or cultivator; (c,) by ribbing; (dy) with a 
Drill Machine. (See Imflsmsnts.) 

182. Wheat is sown (ct,) either broadcast by hand or by a 
machine; (b,) by a driU; or in England (c,) by a dibble. 

183. It is harvested (a,) by hand with a sickle or reaping- 
hook ; (bj) with a cradle ; (c,) by a machine worked by horses. 
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In aU casoB, it is usually bound witih a band made of its owo 
siraw into sheaves^ and set up in shocks to dry. 

184. It is either (a^) stacked out of doors, or (h^) put into 
a bam ; (Cy) or thrashed in the field. 

185. It is thrashed (oy) \>j a fiaal; (\) by horses or cattW 
treading on it; (c^) by a machine moved by horse-power; (d,) 
or, among the French, by a machine called Le Diahh, 

186. The chajBf is separated from the grain by (a^) a Fan- 
ning Mill, or (hy) by the wind. 

186. It is then ready for (a^) storing in the granary, or (h^} 
sending to market, wl||ch is usually done in bags holding two 
' measured bushels. 

188. It has been already stated (§163) that the comparative- 
ripeness affects, the weight and qualiity of the grain. The best 
practical rule is to cut when a grain of wheat pressed betweeir 
the finger and thumb is easily crushed, and yields a considera- 
ble quantity of juice; and when the straw is still more or less 
green, especially near the root Some ei^>^ence, however, k 
requisite in detennining the exact time. 

189. For seedy on the contrary, wheat should be allowed to 
stand until it is quite ripe ; and then selected with care. The 
best wheat is raised from seed carefully selected from large heads.. 
In former days, when wheat was winnowed by the wind, the 
largest and heaviest grains were preserved for seed. Great im> 
provement, both in tiiie variety and crop, may undoubtedly be 
affected by exercising care in this particular. Experiments seem 
to prove that wheat thrashed by a machine frequently has th» 
germinating power destroyed; and thoi^h it may throw out 
leaves is deficient in roots, and therefore perishes. 

The Boston Cultivator , 1845, gives an ioAtance of a farmer in Ver- 
mont who saved his seed wheat, who used, before thrashing, to select 
tbe best sheaves, and striking them over the side of an empty barrel as 
it lay on the floor, three or four times, he obtained a Terj superior seed 
wheat Thus the largest and ripest kernela were seperated and ceHeet- 
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ed. Wbile the proeefis was kept secret, so high a reputation had this 
IV heat, that the Deighbors willingly paid doable the usual price tdt it. 

190. The quantity of seed sown to liie acre Taries in the 
United States from one and a half to two bushels, broadcast; 
and about one bushel if drilled. In Great Britain, wherei much 
more seed of all the cereals is sown than with us, three to four 
bushels is the usual quantity, when broadcast 

191. The w^te of seed in the soil is veiy great, especially 
when broadcast; chiefly in consequence of the irregular depth 
at which the grain is planted. The following calculation has 
been made, (Stephens.) " Wheat at 63 lbs. to the bushel, gives 
87 of its seeds to the drachm ; or 701,568 to the bushel {m 
apothecary's -weight,) or 865,170, (in avoirdupois weight.) 
Now three bushels of seed are sown on the acre, or 2,595,510 
grains of wheat Suppose that each grain produces one stem; 
and every stem bears an ear containing the common number of 
82 grains, the produce of the acre should be 96 bushels; but 
the heaviest crop in Scotland rarely exceeds 64 bushels to the 
acre, or 33 per cent of the seed is lost in the best crops, and 58 
per cent in an ordinary one of 40 bushels." It is very impor- 
tant that such experiments as these should be made in the Uni- 
ted States, so as to ascertain the exact quantity of seed to be 
sown in each soil and climate. 

192. The depth at which seeds are sown, is also very impor- 
tant In order to germinate, a seed must have acccess to mois- 
ture, air, and warmth, but be excluded from light If covered 
too deep, it will not sprout ; if too shallow it is apt to perish for 
want of moisture and from other causes. Seeds of different 
plants germinate at various depths. It is laid down as a rule 
that wheat sown before winter should be as deeply covered with 
earth as to be beyond the reach of injurious frosty say four or 
five inches; but when sown in spring it should be lightly cov- 
ered, httle exceeding one inch. In no case should wheat bo 
deeper than six or seven inchrs. In light dry soils it should be 



% 



72 



AORICULTimAL TEXT-BOOK. 



deeper than in wet adhesive clays; and where clods are numer- 
ous more seed is requisite than where the earth is in fine tilth. 
The following table is given on the authority of M. Moreau, of 
Paris. He formed thirteen beds in which he planted one hun- 
dred and fifty kernels of wheat at various depths: 



At D«pth of 


Caiiie up. 


No. of Heads. 


No. of Grains. 


7 inches, 


6 


53 


682 


H " 


14 


140 


2,620 


51 « 


20 


174 


3,818 


4i « , 


40 


400 


8,000 


4J ** 


23 


700 


16,600 


. 3i « 


93 


992 


18,634 


2i « 


123 


1417 


36,434 


2i « 


130 


1660 


34,349 


2 « 


140 


1690 


36,480 


Ij « 


142 


1660 


•36,826 


1 « 


137 


1661 


36,072 


1* ** 


64 


629 


10,687 


On surface, 


20 


107 


1,600 



From these experiments it would appear that the grain should 
not be sown at much greater depth than two inches, nor neater 
the surface than one inch. The soil is not stated. 

193. Wheat a year old is considered to be better for sowing 
in the Fall than new wheat New wheat germinates quicker, 
but is more easily affected by bad weather and insects, and gen- 
erally the stalks are neither as numerous nor as strong. 

194. Wheat is frequently steeped or pickled (a,) to act as a 
manure ; (b,) to destroy the sporules or seeds of smut Various 
substances are used, as (c,) salt and water; (dj) green vitriol, 
(svUphaie ofiron^) (e,) stale urine; (/,) arsenic, <fec. Arsenic, 
however, has been proved to be decidedly dangerous to t^e 
sower, and the use of it is forbidden by the French government 
Various modes of steeping, according to convenience, are used ; 
and the seed is dried with wood ashes, plaster, slacked lime, 
powdered day, &c. 



AGRIOULTUBAL TEXT-BOOK. . 73 

195. In judging of seed wheat, the dimpled end of the grain 
should be distinctly marked, and the point from which the lit- 
tle roots proceed must be sopiewhat prominent; the end from 
which the blade springs should also be slightly covered with 
hairiness or wooliness. The little protuberances at either of 
those ends must not have been rubbed off, as the grain is there- 
by deprived of vitality. Kiln-drying spoils grain for sowing. 
It may be known by unusual hardness, and a smoky odor. 
Wheat that has heated in the stack will taste bitter; if slightly 
sprouted, sweet; and if long kept in the granary it will smell 
musty, and look dull and dusty. If eaten by the weevil it may 
be detected by pressing the kernel with the fingers. If rusted 
it will be shrunk; if smutty ^ it will have a black appearance and 
a peculiar smelL 

196. The weeds that principally injure wheat in the United 
States are (a,) Cockle, (Lychnis Qithago \) (h,) Chess or Cheat, 
(Bromus secalinus ; ) (c,) Pigeon-weed, or Red-root, Steen- 
crout, Stony-seed, Wheat-thief, (Idthospermum arvense;) (d,J 
(chiefly in spring wheat,) Field-mustard or Charlock, (Sinapis 
arvensis;) (e,) Vetch, or Black-pea, Tare, ( Vicia sativa ? and 
Americana?) (f^) Wild-radish, also called Charlock. (Ra- 
phanus Baphanistrum.) These are all annuals; for perenni- 
al weeds are confined to no particular crop. 

Cockie (a«) is a stroagr growing upright plant, one to two and a half 
feet high, with a purple flower, and Boed pod full of black seeds. It in- 
JQtes the wheat chiefly in grinding for flour, discoloring it, and giving 
an unpleasant bitter flavor^ 

Cke$t, (6,) a species of grass. There are two other species of the 
same jjfenus indigenous to the United States, and two more Introduced 
from England. The leaves and stalk, in their earlier stages, greatly re* 
seroble wheat, but the flowers, stamens, and seeds, are very diflerent 
It grows chiefly in soil plowed in the Fall, but is also met with in mead- 
ows, and among spring crops, where no wheat was ever sown. It is 
probably a native of most parti of the Korthem States, and like other 
weeds, the germs are contained in the soil ready to vegitate as soon as 
the conditions of growth are favorable. The seeds are very numerous. 
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Seven thousand kernels haye been counted growing from one root ; 
enough to seed three hundred acres thicklj the third year, were it culti- 
Tated. They are also very difficult to destroy, passing through animals 
and fowls without losing the germinat^Te power. It was formerly as 
plentiful in Kogland as it is with ua, but by care in sowing clean seed, 
it is now all but exterminated. There is a notion among some farmers 
that " wheat turns into chess ;" but this is wholly opposed to all facts 
and analogies ; and the belief may be classed among the superstitions of 
the dark ages that still linger in our profession. (See Patent Office Re* 
porte, 1849, p. 455; 1851, p. 650.) By sowing wheat seed perfectly clean 
of chess, it soon disappears. It is chiefly troublesome by drawing the 
nourishment from the growing wheat, and overpowering it ; and injur- 
ing the flour. When crushed, it is good food for horses and |joultry, and 
if boiled, for hogs. « 

Pigeon^weed, (c,) has been introduced from Europe. It is an annual 
plant "slender, hoary with minnte oppressed hairs, somewhat branched ; 
leaves lanceolate, acutish, nearly veioless; racemes few-flowered, the 
lower flbwers remote ; corolla (yellowish white) not longer than the 
calyx." {Oray.) 

This weed appears to be confined to certain soils, such as in New 
York are known by the name of Marcellus Shales, and in Michigan, as 
Oak Openings, and Burr Oak Plains. In this latter State, it is found in 
the Interior, while it yet seems to be unknown in the heavy clays, form* 
ing a belt around the Peninsula, Where it becomes plentiful it is ex- 
ceedingly injurious to the wheat crop. It is not above thirty >ears 
since it was introduced into New York, and it has now spread wherev- 
er it finds a congenial soil. The peculiarities of the character and habit 
of this weed consist (a,) in the hard shell with which its seed or nut is 
covered ; (6,) in the time at which it comes up and ripens its seed ; (c,) 
in the supei'ficial way in which its roots spread. The seed is so hard 
that it passes uninjured through cattle ftnd birds, and lies for years in the 
ground without perishing. It grows very little in spring, but shoots up 
and ripens in the Fall , and its roots spread tlirough the surface soil on- 
ly, and exhaust the food by which the young wheat should be nourished. 
It is said to be so prolific as to increase more than two hundred fold an- 
nually. When it has once got into the land, two or three successive 
crops of wheat will give it entire possession of the soil. In Yates 
County, N. Y., the seeds are crushed with linseed, for the oil they con* 
tain, which is about 4 lbs. per bushel ; and for the addition which the 
husk makes to the qU cake. The only mode of exterminating it is, 
when alight, to pick it out of the growing wheat by hand ; and when 



aVandaiit, to plow once or twiQp in the fall, alter the seed has sprouted ; 
and to coltiTate q)ring hoed crops, avoiding wheat for aoroe years. Tha. 
aeed must on no account be mixed with manure or given to stock, as il 
will thus be spread everywhere. As ordinary care and good fi&rming 
will prevent its spreading farther west, and a8» in lands that suit, it i» 
Uie moftt injurious wheat-weed in the Uni^ States, it is important that 
the whole community should attend to it. If allowed to* grow on one 
farm, it will inevitably spread to others, being carried by birds, and 
other means. 

Field Mustard {d,) and Wild Radish, (/) are known by their bright 
yellow flowers. They are injurious by taking the place of the grain, 
and overpowering it. The seeds are small, numerous, and very persis- 
tent The best mode of eradicating these plants, is to pall them by 
hand when in blossom. 

Vetch, (e,) is a small creeping pea-Uke plant, adl ering to the grain 
by its tendrils. In some soils it is very plentiful ; and is chiefly rnja<« 
riot^s in grinding, discoloring the flour and giving it a bad fltfvor. The 
seeds are small, round, and bkck. It may be ezterminated by one or 
two hoed spring crops, and laying the land to pasture for a year or two. 
A good far.ning-mill would probably clean the grain completely, but the 
writer has seen wheat brought to mill in Western Canada, containing 
one third of the seeds of the Yetch. It appears to be confined to rich 
clay and loamy lands. 

197. The parasitic fungi which are injurious to wheat are 
(a,) Smut or Bunt; (b,) Rust; (c,) Mildew. 

A Fungut is a cellular flowerless plant, deriving its nutriment by 
means of spawn. It lives in air, and is propogated by np&res, which 
are naked, or by tporidia, so called when enclosed in little vesicles. 
Fun^ may be said to consist of a mass of little cells, or little threads^ 
or of both combined in various ways. They have no seed or fruit ex- 
cept their tpontlet, $pore8 or iporieUa, of which the methods of attach- 
ment are singularly curious and beautiful. They derive' their nourish- 
ment from the substance on which they grow, and not from the media 
in which they exist, Well known Fungi are Mushrooms, Toadstools^ 
PUfiballS) mould on cheese, <kc., most of which are poisonous. Many 
of them grow on liviflg plants, as Smut and Rust ; but the small ones, 
to a great extent, on animal substances in a state of partial decay ; or 
where they can find nitrogenous compounds, as in bread, &c. The 
Mporet are oAeu of exceeding minuteness, and epidemic diseases hava 
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b«eo attriboted to their inilaettce: Certain epeeiefl are found in the ItT* 
iDg human body; and in the inferior animals. These are called EntO" 
pkyta, A striking instance is the disease which killn so many silk- 
worms, known as the Muaeardine, where the Fungus is planted in the 
idun and grows externally. Dr. luAdf, {SmUhMonian Contrib,io Kncnol.) 
has described ten species of this order found in men. 

198. There are two species of Smut^ (oj); the one (b^) Vre- 
do carietj or fcBtidum, a brownish black dust^ greasy, and fetid, 
taking the place of the kernel of wheat It does not appear 
externally, being confined within the husk. The other (c,) 
Uredo segetuniy (Black ears, Brand, Dust Brscnd, Burnt Com, 
4c.,) is met with in Barley and Oats as well as Wheat It re- 
sembles a black dust, growing within the glumes of the plant 
It destroys the seed, and its envelopes. The spores are so 
small that a square inch could contain 7,840,000 of them, and 
within these again are inumerable sporoles. Smut (a,) is un- 
doubtedly propagated from the wheat seed to the living plant 
M. Bauer (Tram^ of Linnean Soc^y*^ London^ vol. xviiijp, 
468,^ has shown that " Smut-balls*' on grain can certainly be 
produced by inoculating the seed with the sporoles of the fun- 
gus. These bodies are carried into the interior of the plant by 
the sap, after being absorbed by the roots. Johnston says it 
can be seen where they have come up through the stalk. When 
examined, the tubes of the stalk were filled with black matter 
that had come through the vessels, affecting first the straw, then 
getting into the ear, whence it spreads itself all over. Thou- 
sands of the sporules may be attached to a single grain of 
wheat, and yet be invisible to the naked eye. This disease is 
most common on damp undrained soils, with impervious sub- 
soils ; and may be eradicated by (a,) thorough draining of the 
land; (bj and by washing the grain previous to sowing in 
some saline mixture (§193) and drying with slacked lime. 

199. Of Rust (bj there are also two species. One (C,) is 
found scattered over the inner surface of the outer chaff scales, 
the skin of which is raised into blisters. This is called by 
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Botanists IJredc rvhigo; it; k of ai^ orange yellow oolor; and 
when severe, causes the grain to shrink, and prevents matura- 
tion. The other (d,) Uredo linearis is confined to the straw 
and lea^ and is the color of the rust of iron. It causes the 
epidermis to spUt, and it is supposed to pennit the emission of 
the juices. The grain is affected by this in the same manner 
as by tile former. 

Wet soils are most subject to these fungi, but they especially 
appear during sultiy, wet weather towards the flowering of the 
plant 

200. Mildew (i. e. mel-dewy from an old notion that it was 
produced by honei/'dew falling from the air,) or Blighty (c,) is 
produced by Fuccinia grammia. It forms blackish brown pa- 
rallel, lives upon the straw, and seems to affect the entire plsmt, 
so that it deprives the sap of the power to form seed in a 
healthy state, and hence the grain is very much shrivelled, or 
no grain at all is formed. The spores of this iungus enter the 
straw by its breathing pores, which are closed in dry weather, 
but opened in a wet or damp atmosphere. This disease, like 
the last) attacks the plant in warm, moist weather, and often 
with remarkable suddeness and severity. Wet soils, and over- 
manured land are chiefly subject to it; and earth containing 
a large proportion of the salts of iron appears to add to the ten- 
dency. Draining is probably the only cure. 

201. Wheat is also subject to attacks fl^m various insects. 
The injury caused by these is sometimes so great and perma- 
nent as to prevent the culture of wheat at all, as has been the 
case in some parts of New England and Kew York. We shall 
shortly enumerate those most common in the United States, re- 
ferring the student for scientific descriptions to Dr, T. W. Har- 
ris^ Treatise on some of the Insects of New England which 
are injurious to vegetation^ 2d Ed^ Boston^ 1852, and for 
further information to the Patent Office Reports ttom 1844, 
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and to the older volumes ef tbe A^cultural Periodicals of the 
United States. 

202« (^u4 J Insects injurious to t^ seed, when sown^ and ti> 
the youi^ plant: 

In Indiana, wheat has been ii\jured botL before and after germinating 
bj a "red ant" It bores a small hole into the kernel> and consumes 
the germ ; or cuts off the sprout, and eats into the grain. Drilled vheaft 
appears to escape these niveges. (Annual Report of Indiana State Board 
of AffricuUnre, 1852. 2. The Prairie Farmer, in 1844, describes a 
small flj, a little more than an eighth of an inch in size, with four 
wings, and the odor c^ a bed-bug, IV hich did much injury in IHinois. 
It first destroyed the heads of wheat previous to harvest >* it then took 
to the corn-fields, killing that which was not too far ripened ; and then 
attacked the young wheat, cutting it off just beneath the sttr&ce of the 
earth, '* taking all clean as they go. They are of all stages of growth, 
and have been from the first and the ground is perforated with theboks 
made by them." 3. In common with many other grains and vegeta* 
bles, young wheat is sometimes injured by the " Out-worms," (Agroti^ 
d%d(B,) "Wire-worms," (Tidi,) and " Grub- worms," (MdoUnUhadm,) 
but these will be referred to more particularly hereafter. 

(B,) Insects which injure the straw of wheat while growing: 

1. The Cbinch»bug (Lfgaue leuoopterta. Sat.) has done much so* 
▼ere injury in the South and West, including WisconMn and Illinois. 
In its perfect statj it is winged, and measures three-twentieths of ao 
inch in lergth. The eggs are laid in the ground ; and the young make 
their appearance on wheat about the middle of June, and still later at* 
tack all kinds of grain, corn, and herds-grass, during the whole sum- 
mer. 2. The Joint-worm (Eurytomar— *-~7) has proved eminently 
destructive in Virginia. It varies from one-tenth to nearly three-twen* 
tieths of an inch in length, is of a pale yellowish white color, with an 
internal dusky streak, and is destitute of hnirs. It buries itself in the 
straw, generally at a joint, in or near the second or third joint from the 
ground. The substance of the straw for a distance exceeding half an 
inch is much swollen, and changed to a wood-like texture, while tlie 
surface exhibits long, pale spots, slightly elevated like a blister. The 
worm finally changes to a winged insect. Burning the stubble as soon 
«a the grain is harvested is recommended as a cure. 3. The Hessidn 
fly (Ceeidomyia detitructor,) is supposed to have been introduced from 
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Germany ioto Lonf; Island, R. I^ bj the Hessian troops, under Sir W. 
Howe, in 1776. Thenee it gradually spread over the Southern parts of 
New York and Oonnecticut, at the rate of fifteen or twenty miles a year* 
It was found west of the Alleghany Mountains, in 1797. In many 
places, the culture of wheat was abandoned in consequence of its rav- 
ages. The body of the perfect insect measures about one-tenth of an 
inch in length, and the wings expand a quarter of an inch or more. 
Two broods are brought to maturity in the course of a year, and the 
flies appear in the spi ing and fall In the latitude of New England, the 
female begins to lay its eggs on the blade of the young wheat at the 
end of September, or beginning of October. In four to fifteen days 
the egg batches ; the maggot, of a pale red color, crawls down the leaf, 
and works its way between it and the main stalk, passing down till it 
comes to a joint, ju3t above which it remains, a little below tibe surface 
of the ground, with the head towards the root of the plant. Here it 
rests till its transformations are completed. It nietber eats the ctalk, 
nor penetrates within it, bat lies lengthwise upon its surface, nourished 
wholly by the sap. As it increases in size, it becomes imbedded in the 
side of the stem, by pressure. If two or three are fixed in this manner 
they frequently a>use the plant to fell down and die. In five or six 
weeks they grow to full siie— three-twentieths of an inch in length. 
About the first of December, they harden and change to a bright chest- 
nut color ; in which iotm they are commonly likened to a fl-ix seed, 
lu this state, they gradually change to a fly, and appear again as such 
at the end of April or beginning of May. Very soon after, they are 
ready to lay their eggs on the leaves of the wheat sown in the previous 
fall, or the same spring. In throe weeks they entirely disappear from 
the field. Undergoing the same changes, the maggets from these eggB 
take the flax-seed form in June and July. In this state they are found 
at the time of harvest, and when the grain is gathered they remain in 
the stubble in the fields. Some, however, are carried to the bam 
The principal migrations of the flies txike place in the middle of Au* 
gust and September. 4. In 1843. Miss Morns discovered in Pennpy!* 
vania, another species of the Hessian Fly. (Ceeidomyia eulmicola.) It 
dlflers in its habits from the former, by depositing its eggs early in June 
intheffrain, Tho egg remains unhatched till the gain is sown and 
germinates, and the maggot soon eats Its way into and hurries itself in 
the straw. Hera it remains till it is ready to assume the flax-seed fonn, 
and then, emerging, fixes itself to the outside of the stalk. It has since 
disappeared from the locality, but may probably be met with else- 
wherci being mistaken for the first species. 
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5. The larvA or maggots of OteinU Uneatet, Chiarop$ pumUioniB, and 
CMorops glabra, and other flies allied to them, live within the lower 
part of the stems of wheat, rye, and barley, thereby impoTerishing the 
plants, and causing them to become ntinted in their growth. They are 
rather larger insects than the FrU'Fly, It is highly probable that some 
of these species, or the OteinioM with similar habits may be foand in 
the stems of wheat, and other grains, and perhaps .also in the ears. "A 
careful examination of ^11 the insects that inhabit oar fields of grain is 
very much wanted." {Harru,) 

6. The Patent Office Report, 1845, p. 144, mentions a worm which ap- 
peared among wheat in Buck's Co., Fenn. " It Is a green worm abont 
an inch long ; its head is brownish greeu, with two brown spots on it 
It ascends the stalk of wheat, soon after it has headed, cuts off the 
head, and feeds upon the top of the standing part." 

(C^) Insects which iiijure the grain of wheat in the iBeld: 

1. Wheat-fly, Grain -worm. Weevil, (Cecidomayia TniieiJ) This is a 
small fly, one-tenth of an inch long, somewhat resembling a mnsquito 
in form, and was probably introduced from England. It is said to have 
been firat seen in America in 1828, in North Vermont, and Lower Can* 
ada. It has since spread to Upper Canada, New York, New Hamp- 
shire, Massachusetts, Connecticut, and probably other States ; and has, 
in some instances, caused the growth of wheat to be relinquished. The 
female appears j&om the begiuing of June to the end of August, in the 
wheat fields, in immense swarms, when they lay their eggs in the open- 
ing flowers of the grain. The eggs hatch in about eight days, and a 
little yellow magnet is produced. It never exceeds an eight of an inch 
in length. From two to twenty have been found within the husk of a 
single grain. They prey on the wheat in its milky state, and stop when 
it becomes bard ; in consequence, the kernels never fill out. Late iq 
July and early in August, these maggets change their skins and enter 
the ground, where they remain through the winter ; at the depth of 
an inch. Deep plowing in the fall, and the use of caustic lime as a 
manuiv are recommended for their destruction, as the best among many 
receipts. 

2. Another small fly, very similar in its effects (Thripi eerealium,) 
has been met with in New Hampshire. 3. Brown Weevil, Orey Worm. 
Wheat-worm, (Caradrina cubicularis ?) This, which has proved very 
injurious in Western New York, Northern Pennsylvania, and other lo- 
calities, has not yet been distinctly recognixed as a specfes^ nor is its 
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ftiU hittiory koown. It Js a oatapUliir or flpan^iroifD, tnm tline to five- 

f ighthB of an inch long/ of yarious shadra of brown or yellow in color. 
It feeds not only on the kernel in the milky state, but also devours the 
germinating end of the ripened gra^n, without burying itself within the < 
hall ; and it is found in great nnmbcn in the chaff when the grain is 
fbndMd. They oontiBae to eat the grain after banrest Hot water 
■bould be poured on those mot with iu thnwhing, and none should be 
dlowed to escape. 

(DJ Inflects which injure grain in the granaiy : 

1. The Grain Weevil, (Ccdcmdra or Ourcuiio granariM.) This be- 
loogs to the same family of insects as &e Curculio which destroys 
l^lums. In its perfect state it is a slender beetle of a pitchy r^ color, ' 
about an eighth of an inch long. The female depoaites her eggs upon 
^he wheat after it is housed, and the young grubs liatched therefrom 
immediately burrow into the wheat, each indiyidual occupying alone a 
tingle grain, the substance of which it deyours so as to leave nothing 
btit the htfll, and the loss of weight is the only external evidence of the 
mischief that has been done. The advitsabo eat the grain. In Eu- 
rope, it has proved peculiarly destructive to stored grain. Roasting or 
kiln-drying the wheat, eflbctually destroys the grub. 2. The Grain* 
molh ( Tttua granelkk) 3. 4*ho AngooBiois laeth (Anaeampsu eered' 
4Ut) are small moths, resembling the well known carpet-month of 
houses, the grubs of which ptey on stored grain. They have spread 
veiy generally over the UnitedStates. The last species w^ls probably ia- 
tfoduoed into Viiginia from France. 

There are probably many other ivsecti than the above injurious to 
Wheat at various atages of its growth ; but i^fortunately practical 
fiirmers pay little attention to entomology^ and are apt to confound not 
only one known species with another, but also those which are de- 
scribed with those which are not. An intelligent farmer would confer 
a great benefit on the community were he to study carefully the habits 
of all insects injurious to vegetation in his own locality, and make the 
results known. Insects injurious to the fiirmer appear to bo increasing 
in an parts of this country, and it is veiy essential that their habits 
should be accurately studied so that remedies may be devised. It is 
only by our becoming thoroughly aciinainted with the charaeter and 
peculiarities of our enemies, that we can hope to overcome ^em, "bligiYi^ 
fwmw, and random experiments, rarely if evei» prove of any benefit. 
The loss annually sustained by the countiy in consequence of the de- 
6 
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predatioQt^ iaaeets ia «9M0ediDg grdat^ and is ^^ulsltd by laiBioDS of 
doUan. 

203. The manufacture of flour is, in itfielf, a business inde- 
pendent of the farmer. It employs a large amoui^t of capita], 
requiring expensive buildings and machineiy; and consumes 
much timber in the mining of barrds. It is not neoeasarf to 
refer to it any further in this place, otherwise than to say that 
a good farmer will always endeavor to take his wheat to market 
in the best and cleanest condition. In 1850, 2,202,935 bar* 
rels of Flour were exported from the United States. 

It if KdwcotHj important to tlie pimollcal fiirmer to know tbe cost of producinf 
wluat, so that be may be able to make bis calculatiooi, and avoid loaeec. The Oom* 
misiioaer of IWenta has more than once enddaTorOd to acquire a knowledge of the ^ 
expense of bringing a bushel of wheat to market, in tarions parts of the United 
States ; and though, owing to difficulties in the way, it has been found impossible to 
arrive at an accurate estimate, the actual cost of every bushel of wheat, to the ikrmef 
may be stated to be from 50 cents to 91)^ according to the location, the talue of the 
land, and the need of maaure» &o. The following, which is a bmtmJUU accountby 
)a very inteOigent, piactieal fhrmer, may be considered as the actual cost in the eUev 
settled parts of Michigan. The field contained 12 and 2.100 acres of land. 

Flowing, 7 days, Spair oxen, 1 pairiiortea> S men^and 1 boy« • • 921,00^ 

Harrowing 2 days with team, ••••-. 8,00 

Cultivating 2 days, • S;00 

19)if bushels seed at 91,00, • ...... 19,50 

Sowing 1 day, -------..03 

Cultivating 3 days and harrowing 1 day, • .... 5,00 

rnrrowlng and cleaning ftmrowB, 2 dayih • • . . . ],6o 

WeedingHday, - ' * . 31 

Harvesting, &c^ 37 days, 82,38 

Team, • 1,50 

Thrashing and cleaning, - 28,88 

Manures, 7,7s 

Interest on TBlne of land, <f6 per acre,) . * • . . 7,50 

9128,05 

The produce was 545 bushels of wheat or about 45 bushels per acre, makinit the 
vest about 23 cents a bushel. But if the crop had averaged 90 bushels only, whidH 
oft the average is a large crop, it would have cost neariy 54 oents a bushel. And had 
t|ie crop been sxnaUer stiH, say J5 bushels per acre, a fidr average for the State, il 
would have cost over 71 cents a bushel, which is more than wheal was then seUfiig 
for. 

TlMve Is one sppareot error in this account, and that is In the interest charged 
«pon tbs tacd : land of su-h rkhn«M^ drained, wei!lBed,and manured aa It most bo 
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%o pMdaM Aefa ft erop, «|4 with ill dm* of &• neeaanry bolldiiipi wn «f the 
tiziM worth from flO to fM an acre, iutrimncmllf. Uj the imtllBrt ftiiia, (f M,) awi 
ttM hitereit ehnr^iwl, hMtnd of being t7,M, oni^ to hmn been 948,00 for twelw 
tBontha< but it is nnial to charge eighteen moatbe infeereat on land employed in 
growhig wheat, or 97S,«*. This wonid atia Anther raiie the coat of the grain, on 
the flurm, without allowing anything fbr proOt, or remnnention for akiU, or expen- 
«oea of marketing. The straw, iMwarer, is genwaUjr oonaideied m equivalent for the 
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CHAPTER VII. 



'RYE.^Seeale cereale.) 

204« NeoLt to Wheat) Bye is most eonsumed hf wxakini in 
those latitudes wfaicli are too cold lor Indian Cq^< It is be^ 
lieved lo be a natire of Western or Central Asia. 

M. DeCandolk says that a M. Eocb, who has traTersed Anatolia, At- 
tnenia, the OaacaBua, and Crimea, afSriBs that he has found Byo vnder 
circnmstanoes where it appears to be really apoutaoeoas and native* 
On the monntaifliB ef Pont, in the eountiy of Hemachin, upon granite, 
at an elevation of five or six tboosand feet, he fetmd our eommon rye 
along side the road. It was thin in the ear, and about one to two and a 
half inches long. Ko one remembered that it had ever been cultivated ia 
the neighborhood, and it was not even known as a cereaL 

205. It is etdtirated, to the North of Europe, in Scandina* 
n&, on the western side of the parallel of latitude of 67 ^ N«; 
and on the eastern side to latitude 05 ^ or 66 ^ N. In Russia^ 
the polar limit of rye is indicated by the parallel of ktitude 
26 ^ S0\ It is extensively coltivated in Europe, forming the 
chief part 4>f Ihe bread of Oermanj, Poland, Bussia, Switser* 
land, and other countries. In Great Britam, and the aoutheni 
countries of Europe it is little used. In America^ it does no 
appear to be grown in Pembina, on Red River, in the Hudson 
Bay Territory, latitude 47 ® N^ *hough wheat, barley, maize, 
tobacco, potatoes, &;c^ are ciiltivated with profit It was in« 
troducea mto the North American colonies soon after their 
settlement by the £iig]iEh,*-into Nova Seotia, 1622; into 
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New Eagkiid, 1648, aad lato SouUi YirgiiiHi previous to 
thatyeac 

20(L The production of lye in the United States decreased in 
1 850, 4,457,000 bushels when compared with 1840 ; but in New 
York it had been inereated in 1850 by about 40 per cent In 
1840 Uxe totd piodoet of the eoiutiy waa 18,645^567 bushels; 
in 1850, 14,188,639 bvshels. 

The chief Bye producing States are — (1850 :) 



OonnecOeut^ - • 600,803 
Ohio, .... 425,718 
Kentucky, - - - 415,073 
New Jersey, - - 1,255,578 



PemiBYlTaida^ • - 4,805,160 
New York,- - - 4,148,182 
Massachusetts, - - 481,021 
Vnrginia^ .... 458,830 

Michigan, - • • 105,871. 

It k grown, more or less, in all the States except California 
and New Mexico ; but^ with twoexeeptions, (Maryland and North 
Carolina,) none gire over 200,000 bushela. It has been chiefly 
used for distilling and feeding stod^ though bread is made of it 
in some localiUea. The export in 1850, was 44,152 bbk of 
4our« 

207. llieieisoniyone6idtivatedapeeies,but8e<reMil%«netieB: 
(a,) Common; (b,) MuHaeole; (e^) St John'a Day; (d,) Sibe- 
rian; also, (e^) Spring, (/,) Wintei^ and (g;,) Southern. 

Of the Common (a,) nothing need be said. The Multicole 
(mawif rootedf) (h^) was introdaeed into thia country by meane 
of the Patent Office about 1844-5« It was found to produce 
heavy crope^ and to stool out very perfectly, — ^ten to twenty 
stalks growing from every seed. lit also agpeam- to be well 
adapted for high northern latitudes. The St JdbnV Day (c,) 
is a native of the Italian Alps, and was introduced into Engr 
land about ten years ago for soiling purposeo. The seed is very 
small, dark, and hard, but the straw grows with great rapidity, 
to a great height, aflbrdii^ a romarkable quantity of green fod- 
der. The Siberian (d,) is a German variety, noted for the gi- 
gantic prodnct of grain and stalk. The grain is laige with a 
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Ham skiD, yielding an excellent flour. The other varieties h»re 
arisen from the period of sowing, or climate. 

The yield is from ten to thirty, or more bushels per acre» 
weighing from 48 to 56 lbs. per busheL In Michigan the legal 
weight of a bushel is 56 lbs. 



20& Ultimate asaltbi^ oT Rye and straw : 


(Bau8sif^ 


gault.) 








esAix. 


■nuw. 


Carbon, 


46.35 


49.88 


HjdrogCD, 


5.38 - 


- 5.58 


Oxygen, 


44.21 


40.56 


Nitrogen, 


1.69 . 


. 0.30 


Aril. - 


2.37 


3.68 



imm 10U.OO 

209. Inorganic analysis of the gr^ of Rye. The grain of 
Rye leaves 2.425 per cent of ash, which is thus composed: 

Wm and Freeeniua. Bichon. Mean. 

33.76 11A3 23.06 

4^ 18.88 11.67 

2.93 7.05 4J93 

• 1013 10.57 10.35 
0.82 IJO 1.36 

• 4729 51.81 4955 
1.4<^ 0.51 0.98 
0.17 0.69 0.43 



Fbtaab; * • 

Soda, 

Lime, - 

Magnesia) 

Oxido of iion, 

Phosphoric acid, • 

Sulphuric acid, ^ 

Silica, 

210. Oiganic analysisof Rye^ dried at 212 ^ F. (ffarsfard 
^ Krocher,) 





Kve flour firoin 
Vienna. 


1 Rye flour' from 
1 Hohenheim. 




No.l. 


No. 2. 


Schilf. 


Stai»W. 


Gluten and albumeD, 

Starch, ..... 

Woody fibre, gum, sugar, 

Ash. 


11.92 

60.91 

24.74 

1.33 


18.69 

54.48 

2449 

1.07 


17.73 

45.09 

35.77 

2.43 


15.76 

47.43 

35.25 

3.37 




98.90 


98.73 


101.02 


100.80 


Moisture in fresh substsnce. 


13.7«' 


14.68 


13.94 


13.82 



211. It will be obaenred from the above^ that Rye rariea 
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mueh in iU composition acoofding to the soil in wbich ft is 
grown* Hennbstadt experimenting with the grain as he did 
with wheat (§177,) found in 100 parts: 



ManuKdwitli 



Search, ^n^nif flUgu'i t^ 
jncrrajQ in girsinf - - 



14 fb1d. 



I 



i 



I3f 



6«J 



UJiftlSf 



h92 



15^ 
9f 



ip 



63.1 



u 

> B 



L4.7|l:'-- II 4 111^ 
JTflflf Iflf jf 



212. Inoiganic analysis of Kye straw. 100,000 parts of the 
straw, contain 2793 parts of inorganic matter. (Sprengd.) 



Potash, 
Soda, - 
Lime, 
"^figDeaia, 
Alumina, 
Ozido of iroD, 



32 

11 

178 

12 

25 



Oxide of maagaoese, 

Silica, 

Salphnrie acid, - 

Phosphoric acid. 

Chlorine, 



. 2297 

170 

51 

17 

2793 



218. The flour of rye is not white like that of wheat, but has 
ft pretty strong, grayish brown tint^ and does not bind so firmly 
with water, ft yields a short, much less tough dough, out of 
which it is impossible to seperate the gluten from the starch by 
washing with water. The cause of this is probably to be sought 
in some peculiarity of the gluten of rye. It contains very little 
fibrin, and on the contrary a nitrogenous substance, which Heldt 
has ascertained to be v$getahle gelatin. The staieh is of the 
same nature as that contained in other seeds. 

214. Dombeste found that 100 parts of rye flour yielded, 
when baked, 146 lbs. of bread, or nearly the same quantity as is 
yielded by ndrthem wheat Johnston found rye bread, when 
leavened, to lose 44, when yeasted, 46 per cent of water. 100 
lbs. of flour containing naturally 16 per cent of water, must 
then have yielded from 150 to 160 lbs. of brea^. 

215. The BOILS best adapted for rye are of a light, sandy 
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cbaracittr. As wheat is ihe oereal of the dssfy bo lye is Ae<»- 
real of the sandy soik. It will, however, grow well on all soils 
if rendered sufficiently friable, and not damp* 

216. As will be observed by the analysis, (§208,) the princi- 
pal inorganic constituents are Potash, Soda, Magnesia, and Phos- 
phoric acid, but the per centage of a^ is very small, rarely, if 
ever, above 2^ per ceht of the diy grain. Wood ashes, either 

' unleached or leached are the most available manors. 

217. Rye is sown as a winter and spring crop, — generally as 
the former. One plowing is given and die s^ed dragged in. 
If more care is taken in the preparation of the soil the crop will 
be laiger. It is a custom in some localities to sow rye among 
standing com, hoeing it in, and leaving the ground as level as 
possible. After the com is renM>ved, the rye is rolled. Har- 
rowing and rolling in the spring, are recommended* 

218. The time of sowing in the M is, in the Northem States, 
from 20th August to 20th September. From 1 J to two bush- 
els of seed are sown, the richest lands demanding most In 
spring it should be sown as eariy as the dimate wiU permit 

219. In other r^pects, the culture, harvesting, &c^ reseml^ 
those of wheat 

220. If out befoie fuDy ripe, the gfBm makes better flour, 
and in Iiu-ger quantity; but if intended for seed it should be 
fully ripened. 

221. In some cour^ea^ rye add wheat aie sown t(^ther. 
In England this mixture is called Medin^y MMcelin^ or Mob- 
Un, (£rom an old French word meater, to mingle.) 

222. Rye is frequently sown for fodder, being either pastured 
during the winter and sprmg, or cut green for soiling stock in 
stables. It affords a large amount of valuable food, and the 
crop of gram is improved by pasturing to a certain point 
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229.* It 18 also employed to plow in as a green inannFft, In 
the lighter class of wheat soils, it is recommended, after harvest- 
ing the wheat, to plow, and sow rye as early as posaiUe; pasture 
with sheep and young stock through the winter, and then plow 
in for a spnog crop. This system, alternated with two or more 
years^of grass or doTer, will rapidly restore nnpoverished soilp. 
For this purpose the Multicc^e, and prc^My St John's Day 
variety are tiie best, bat we are not aware that the latter has yet 
been tried in the United States. 

224* There are no weeds peculiar to rye; but those which 
are troublesome to wheat will generally ^be found among this 
grain, according to the season in which it is sown. 

225. The only parasitic fungus affecting rye is Ergot (Sde- 
roHum davis,) 

"Ergot 18 a 1[ind of spur which iasues from the grain of rye. It is not 
a fungus itself, bat a morbid growth caused by the existence of minute 
fungi in the grain. It is not confined to rye alone, but has been ob- 
served occasionally in wheat and barley, and some of the giasBes. It 
is a poison when eaten in bread, producing a spontaneous gangrene^ 
called ergotism. It is also a powerful mediciu^ for which purpose it was 
first used in the United States, in 1807. The composition of the ash of 
ergot is as follows : ( Engeimann.) 



Sulphuric acid, • 0.02 

Chlorine, • - 2.36 

Silica, . . 1S.60 

10495 



Potash, • • 4M8 

Soda, • . • 16.79 

Lime, • • 1.68 

Hapeaa, - • 5.34 

Oxide of iron, - 2.34 

Phosphoric acid, - • 15.44 

Per eentage of Aafa, • • - • 0.36 

It is chiefly found where rye grows in damp adhesive soils. Ani- 
mals should not be allowed to eat it; as some will do when it is raized 
with grain. 

226L There are no insects peculiar to this cereal 

227. The straw, owing to its length and stifihess, is useful for 
many economical purposes, but not as good for feeding stock as 
some other sorts, unless cut and bruised* 
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227* Potri gifes an e3q[>erii»eBt made to aieertain tbe pfopor d^pth 

for plantiDg rje, as follows : 

Depth of Med, Appetrcd above grouiu} In No. of plants tbat cune op. 

}4 inch. II da}& ^jtha. 

1 « 12 ** all. 

2 inches. 18 " T^ths. 

3 " 20 « Jiths. 

4 « 21 « j| 

5 " 22 " J^ths. • 

6 ** 23 •• Jllh. 

The root stalk forms itself always next below the surihee of the 
ground ; and if we place the grain deep, it must first put out its sproatt 
to the surface, and form its side branches in a nearer connection with the 
air. We never find thst the sucker-roots are arranged from below to 
abore, but the contrary,^ 
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CHAPTER VIII- 



BARLEY .^Bordeum.) 

228, The native country is trnkaown. 

229. Bartey is cultivated further north than any other of the 
grams. In Europe, its northern limits are as follows: 

Ittt Gl » N. 
" ei ° to 61 « 15' N. 
" 70 => N. 
*' 67«^to68*M', 



Orkney 8cd Shetland lalnndat 

¥iLToe Islands, 

Wefitcm Lapland, 

Rtj^ifl (White Sea,) 

ArqhaQgel, 

CeatT^ Siberia, - 



It cannot be grown in Iceland, lat. 63 "^ 30' to 66 ^ If, 

In stimnaer mean temperature, the northern limit varies b^ 

tween 46 *^ 4' and 49 ® F*, in the latter being Injured by rains. 

Its northern hmit^ in America, does not appear to have been asr" 

eertained, 

230* It is cultivated m the four quarters of the globe : ifi 
Syria and Egypt for more than 3,000 years, 

231. It w0fl introduced into the United States by GoEnold in 
1602, and by colonists into Virginia in 1611. By the y^r 
1648, It was raised in abundance in that colony, but it after^* 
w^xia diminished in quantity. 

The annual amount of Barley grown in United States was, in 
1840, 4,161,504 bushels; in 1850, 5,167,016 bushels. Thd 
principal States that produce it are, (1850:) 
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New York, - 3,5^,059 

Ohio, . - 354,358 

WiscoDBiD,. • 209,693 

Hiehigan, 



Pennsylrania, - 165,584 

Maine, • - 151,731 

Ma88aeh!iflet«fl, • 112,38S 
75,249 



All the otiher States, except Florida, Loaisiana, and Oregon, 
raise more or less, though four of them did not produce a thou- 
sand bushels each in I8o0. There is little or none exported. 
It is chiefly consumed in the manufacture of malt and spiritous 
liquors, while some is fed to hogs and o.her stocL 

232. Six sp^lea^or varieties are cultivated: 

1. Hordevm distichum, — ^Two-«owed Barley. 

2. " gymno-distichum. — ^Two-rowed naked Barley. 
8. ** disticho-zeocritan. — ^Twonrowed Sprat, or Battle- 
dore Barley. 

4. ^ kexastkhum. — Six-rowed Barley. 

5. " ffynmo'hexasticum, — Six-rowed naked Barley. 

6. '' hexaatieho'ZeoerUofU'-^&iirTOw^ Sprat, or Bait- 
(iledore Barky. 

Of these again, there are some thirty sub-varieties^ such as 
the Chevalier Barley; the Hiidi<nC9 Bay, &e. 

The two-rowed variety is most commonly cultivated. The 
Bub-varieties are distinguished by the quaKty of their grain, 
iheir period of ripening, and productiveness. In mild climates 
barley is sown, like wheat, in the fall, and is known as winter-bar- 
ley. Occasionally the color of the ookX^ is blacL In the 
naked barley, the cordQa is nol attached to the grain, and it 
thus resembles wheat It was introduced into England in 
1Y68, ani is known in the United States, but in neither coun- 
try does it appear to be much cultivated. The Sprat Barley 
has the spike short and conical, the awns long and spreading, 
and the seeds more compressed thaih in the flrst sort The 
straw, ako, is very short It is little cdtitated. In mx-rowed 
Barley, three rows of flowers on each side of the spike are tef- 
tile, and consequently three rows of grains on each side sn 



perfected. The chief sub-variety of this is known as Bere ot 
£igg. It is more hardy and productire then the two-rowed^ 
and IS used for fall sowing* In Europe it is much cultivated; 
in the United States but little. The yield of Barley is from 
twenty to nxty bushels per aere, weighing from 45 to 55 lbs* 
per bushel according to variety. In Michigan the legal weight 
of a bushel 18 48lb6« 

233. Ultimate analysis of Barley, dry (A,) and with water, 
(B#) (ThampBon.) 

A B 

Carbon, - - . « - 46.11 4K64 

Hydrogen, - • - • 6.65 0.03 

Nitrogen, - - - - l.W 1.81 

Oxygen, - - 4324 96^ 

A«h, • - . - . 3.09 2.79 

"Water, - . . - 9.4(j 

100.00 100.00 

233. Inoiganic analysis of Barley« (ThompiOn.) 

Silica, - - - - - - - 29.67 

Pfaoti^rie acid, . • -^ - - • ' 36,80 

Snlphnric acid, ...... o«16 

Chlorine, -.*---- 0.15 

Peroxide of iron, • - - - - - - 0,83 

Lime, ------- 3.23 

Magnesia, -..---.. 4.30 

Potaih, 16.00 

Boda, a86 

Mean of ten aQalyses of Barley grain, (Way ^ Og^derif) 
from caicBieouB soils, Dorset, England: 

Ashes in 100 parts, in crop os taken Irom the ground, • 2.34 

Ashes in artificially dried plants, • - • - 2.43 

Potash, - - ^ 19.77 

Boda, 3.93 

Magnesia, .--*••• $.55 
Lime, *-••-•-. 2.58 

Phosphoric aeidi --•-•- ZiJSQ 
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Solphanc acid, . . « . » b i.t)l 

8ilic«» 96.49 

Peroxide of iron, - - • - - -1.43 

Chloride of sodiaitt, .•>.•. 0.4t 

Id some spodmens the chloride of sodium amounted to 1.01, and 
chloride of potaasitim to 5.65 per ceut. 

235. Organic analysis of Barley dried at 1213 ^ F» (Krock* 
tr and Horsfordy and Thornp8an,J 





Winter Barlear 


tey Irolipnfwiiii 


Scotch Barl^ 
Rcotlaiul. 


Gluteu ana aibumen, - 
Starch, . - - - 
Husk, Gum, Sugar, - 
Ash. . - . . 


17.70 

38.31 

42.33 

55d 


147a 

42.34 
42.46 

284 


15i24 
39.86 

in 


MoiHture in the fir^t irmin. 


1380 


16.79 


12.71 



236. Barley has been less perfectly examined than any o^ 
the other cereals, except oats, and the nature of the gluten con*> 
tain^dd in them is totally unknown^ All that can be said wkh 
certainty upon this point is confined to the observation that the 
gluten of these two grains is mechanically separated with much 
greater difficulty than that of either wheat or rye; that by the 
agency of some other substance h. the flour, it is almost whoK 
ly dissolved in water, and is much less abundant than in either 
df the other two. It is also probable that it contains but little 
fibrin, and reeembles in this respect the gluten of lye^ 
(Knmpp.) 

287. Hennbetadt, in experimenting with Bariey, tcMni that 
(he action of nitrogenous manures tends rather to increase the 
crop than to the production of glutem 

238. According to Proust, the greater part of the non-nitio* 
genous constituent in Barley is not starch, although a substance 
fiimilar to iti^ but insoluble in boiling water^ which he calted Aor^ 



A 


B 


43.6 


70M 


^1.0 


7J 


0.8 


04 


75 


10.4 


3.3 


L3 


0,2! 


1.4 


B.9 






l.I 


3J 


S.0 


11.7 


3.0 


— 


2.0 



' 239. Analysis of Barley stmw, {A^) (Fresemtis) and awn, 
(BO (Wat/l) 

Sftnd aod Silica, . - ,. - 

Pota^, 

Soda, - > - * ^ 

H&gneeia^ , * - p , 

Oxide of iron, , . - . 

Chloride of PotaiSBiumi ? , , , 

Obloride of SodkutUj J * 

Pboepboric acid, 

Sulphuric acid, , ^ . ^ 

Carbonic acid, - *-^ 

240- The Talue of Barley depends mucli on tlie relative 
hardnees of its husk, and tijis appears to bo influenced hy soil 
and manure in ita culture* A soft thin skin adapts it better for 
malting, and a light chalk sail is best suited to produce it of 
this character, Fromberg has ascertained that the hard Barley 
contains less gluten and albumen than the softer kinds : thus 
be found: 

"Woter. to gliirqiij&e. 

Soft or malting Barley to contain pr» ct^ -13,55 10.93 

Flinty or Pot Barley, - - 18,4 8.03 

The effect of nm\ tipon the Barley crap is known to all practical fnrm- 
erS— BO that, in Great Britam, the terma barley 4iiDd and wheat*land artt 
the iieual deaignatioDS for light and heary si>il». On clay lands the pro- 
duce of barkj is greateribnt it ia of a coarser quality and doeA tio£ malt 
HO ^ell,— on loams U ia plump and full of meal, and on li^bt chalk soiiti 
the crop is light, but the grain la thin in the akin and of a ricb color, 
and well adapted for maUing, (JohnsioH.) 

241- Mah is Barley which has been made to germinate hy 
moisture and warmth, and aft^r^vards dried, hy which the vital- 
ity of the seed is destroyed. By this proceaa, a peculiar nitro- 
genous principlOi called diasfase, is produced. This, though it 
does not constituto more than l-500th part of tlie malt, ecrve» 
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to afifect tlie ocmveiaion cf tb^ fltareh of tibe seed into dextrine 
and grape sugar. 100 Ibe. of baiiey yield about 80 lbs. of malty 
pait of which different is the loss of the water previously con- 
tained in the barley. Thompson give» the foUowing compara- 
tive table of barley; and malt made from the same grain; idiow- 
ing the change which takes place in the organic constituents: 



Carbon - 

Hydrogen 

I<?itrogen 

Oxygen 

Ash 

WatOT- 



Or the loss sustained by barley in malting may be stated i 
follows : 




"Water, 

Saline matter, 
OrgBDUS matter, 



6.00 percent. 
0.48 " 
12,53 * 



242. Barley is rarely or never used in America and Ghreat 
Britain as breads but it is eaten in soups and ^ven to the sick 
ae Pot and Pearl Barley^ in which condition it is considered 
very nourishing. This form is produced, by rubbing the grains 
in ^n appropriate machine, till they are deprived of the husk 
and outer coats, and become spherical. Such barley is generally 
imported into the United States from Scotlandi but there is no 
reason why it should not be prepared here. A porridge made 
of barley meal is used in Scotland 

243. The quantities of mineral matter jremoved from the acre 
by a crop of 40 Imperial Busheh ct Barley^ and 2650 lbs. of 
Bkaw are as foBows: 
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Br the GrAui, 


Bj the Strnw. 


Total. 


Potash - ^ - 


7.24 H»fi. 


10.29 lt«. 


17.53 lbs. 


Soda , ^ - - 


4.32 " 


0.92 ** 


6.24 '* 


Magnesia - - - 


3.97 " 


6.25 « 


9.22 « 


Phosphoric add 


20.74 " 


6.02 « 


26,76 ** 


Sulphuric acid -- 


0.05 " 


2,66 ** 


2.71 *■ 


Chlorine , * « 


0.02 *« 


1.53 " 


1.60 " 




36.34 ms. 


25.72 IbB. 


62.06 lbs. 



344^ As has been already observed^ Barley eucceedfl best 
on lands more sandy and lighter than thofle Bdapted far wheaf^ 
yet containing a good proportion of ccdcareona matter. In tlia 
United States it is always sown in the sprinir; and in tlie North- 
«m States, the earlier it is in the ground the better, bo that it 
may have a long period of growth. Unle&s the soil h votj 
light, it m well to plow in the fall, and agiim in the spring, and 
to render the earth mellow by the use of the cultivator and 
harrow belbre sowing* For a good crop the land should bo 
rendered rich by previous manuring; but barn-yard manure ap- 
plied directly to the crop is supposed to be injiu"ious* From 
two to threo bushels of seed are generally sown to the ucre ; and 
the laud should bo mlled immediately, or, which is perhaps pre- 
ferable, as soon as the young plant is from one to two inches 
high. The productiveness of barley appears to depend much 
upon rolling. Judge Buel, of Albany, N. 1% recommends 
eteeping the seed in a weak eolutiou of Saltpetre (Nitrate of 
Potash or Soda^) for twenty-four hours ; and some use the 
black water which ooUects in ham*yards around manure-heap 
for the same purpose, 

24 5> Barley is known t» bo ripe by the disappearance of the 
reddisK hue on the ear; and by tki ears beginning to droop 
against the stem. Unless intended for seed, it should be cut 
before it is fully ripe, both on account of the better quality and 
weight of the grain, and to prevent waste by shelling. 
7 
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246. Harvesting of barley is tihe same as of other grains, eX' 
cept that it sometimes happens that the straw is too short for 
cradling, when it may be mowed and raked into bundles to dry. 

247. The straw is used for fodder and litter, but for the for- 
mer purpose is not so good as wheat and oat straw. 

248. It is the best grain with which to sow grass and clover 
seed. 

249. Thete are no weeds peculiar to thiB crop. 

250. The only parasitic fungus wluch usually attacks barky 
iethe smut (^ Black Mcadt^j^) Uredo s^gcium^ (§197, i:,) but in 
some parte of the United States this baa proved very injurious, 
eepeeially on the six-rowed varieties. 

251. In Kew EBgUuid, barley lifis, at tiiues, suffered severely 
fkim the Joint- worm ( Eurytoma^) (§201, 6, 2.) Other insects 
may probably iiij\ire the crop, but they do not appear to hav9 
\)%m described. 






^4^ 



CHAPTER IX. 



OATS .^Avenm. 



252. Tlio Oat m Huppoeed to he a native of Asijw A «peci«3 
is found wild m Califomlai 

253» The Northern limita of this grain in Europe appe^ te 
be in 

Beotland^ - - -^ - Lat. 68 ° 40' K 

J^orwav, - - - - Lat 56 ® " 

Sweden, ^ - - * Lat. 63 =" SO^ " 

Kussia» - . > . Lat 62 "> 30' « 

It ia exteufiU^ely cultivated in tlio Kortheni, but not ffi the 
Southern parts of Europe, It gro^^s well in Bengal, India^ 
lat 25 ° ]!?. In Ajnerica it ia cultivTated as far as settlemeuta 
eictond Northwards. It was introduced into tiie United States 
at the same time ^ Rye, In this couutr)^ it is confined prin- 
cipallj to the mHdle, western, and northern States. Its profit- 
aUo production would appear to depend mucli on the freqUen-^ 
cy of rain during^ its growth* 

254. The tota! produce 6t tho United States in 1340 was 
123,on,341 hushed in 18S0, 146,678,8tD bus^hek 

The chief oat-producing States are (1830:) 



ITq w YiJik. - ^.552.3 1 4 bujih 

Pen mt van La, - 21.538,156 

Ohio, - - i:i,472.742 

VJrijiuiap - - 10,17a,U45 



niinoia, - - 10,re7.34l bnsii. 
Kenttickv, * - aSO 1,311 " 
Tennessee, - 7,7U3.086 ** 
Migsfloun, ■ - 5,278,07^ " 



Michigan » - 2,866,056 bmb. 

AH the other States province more or lesa,— fifteen of tbem 
from one to four mihiona of busheK With the esceptioft of 




^d>oift 60,000 bushels used in making liquors, the wtiole' is eoir^ 
smned in feeding stocks There is scareely any exportedr 

365^ Fire species are cultivated: 

Irf Avena «fri^o«a.— "Bnstltf-'poiMed Oat* 

2* Avetia. hrevkr — Short Oat* 

3, Avena sativar^-Qommffii Oat/ 

A* Avena orieRtalis. — Tartarian Ottf 

fi, Avena n«t/a. —Kake;l Oat, 

These again are divided into many varietieB^ 

The first two are of inferior cjnality^ but hardy, l>eifi^ cafti- 
tftted in the mountainoiis parts, the one of Scotland^ the other 
€f Pmnce* The coTfimon oat is best known, and hm been muck 
irapTovctl by careftd culture. The Ttirturimi oat^hm iU pau-^ 
kles shorter tban the last, nearly of equal lengthy all on the &amff 
side of the raehis (flo-mtr stalk) and bearded^ It ia so hardy 
m to thrive in soils and clitnatca where tUo other grains cannot 
k\ raised.* It is much ealtivated in England and not at all in 
Scotland, ** It is a coarse grain more fit for hoi"sc feed than tcr 
make into meaL" (Stephens.) The corolla is frequently 
blacks The naked oat^ like wheat atid naked harlej^ hiia ther 
r^roUa detiK^hed from the seed. It has long been cultivated in 
Europe, and it is said to be prodnctire/ and the meal to be fine. 
The popular varieties sufb as the Potato, Hopetown, Geor^an^ 
iSiberian, Pyoek oats, &c^ belong to the common oat (S) 

256* la Scotland the oat yielda very huge cn^ps, from 36 tof 
114 busbi^lfi per English mirnj In the Uniteil S twites, the crop 
probably does not much exceed 30 bushels per acre, except in 
i;(*Ty favorable hx^alities ; h^it ^0 bushels per aore have beeu 
raised^ and prJE(^ crops of 60 to ^fi bushels sfre not uncommon/ 
Tho soil and <'liniato of Michigan are not faiorablo to it, Ther 
^^^ight, p*r bnshel, varies from 30 to 48 Ibs-^ aceordtDg to varie- 
ty and culturt** In Miebigac, tho legal weight of a busliel i» 
^% ll>s. 



AmamvpffBJo. vkm^bcm^il 



Id 



Stepkefli says Uiat in SeodaQcl: 

The potato oat, weighing 47 Iba. per bashel, gives 806,144 gniius per 
Ibusbe]. 

The Siberiaa earlj oat, weighing 46 Iba. per bushel, gi^es 641,792 
sprains per bushel. 

W4iite Tartarian oat; weighing 42 lbs. per bushel, gives 731,136 graida 
|>er bushel. 

to*l* Ultirmat^ iyALYiii of tbe grsi& (A,) and straw (B,) of 
4>ate (Bou&uit^aulL) Otie part of dried oata leaves 0.0398 <il 
mb ; 006 part cif straw leaves 0.0509 of ash. 

A 

s\m 

- ti.44 

36i£S 

« 224 

399 



Carbtttt, 

Hydftigen, 

Cxjgen, 



B 

0.3B 
5.09 



100.00 



100.0« 
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u taken ^Wicn trroitiiid j 


3,37 


iib 


5/ii 


2,2S 


s.u 


5!.», 


2.1i; 


0,7» 




5.&0 


2.73 


2,97 


— 


— 


3.09 


— 


17SW 


1970 


24.30 


«JJS2 


31.15 


lfi,-« 


*BiS 


8,11 


&M]a - 


3^1 


1 .3."^ 


5*1 






i.4a 





— 


MttRncsia - - <■ 


7.33 


f?.2.V 


H.26 


U.2tJ 


R.ei 


7Ja 


9 9S 


l/# 


|.trD« - - - 


»M 


1.3 1 


IW 


6.B3 


fi,8l 


3,92 


B.&6 


3.Jh 


PhnifsUark mdi * 


S0.4fi 


IH.S7 


14. 40 


38.48 


40. T» 


la.iH 


13.84 


IM 


ftnlphufif; AClA 


1 10 


O.I(» 


1.T4 


mae 


a.64 


1.2!* 


10.4S 


G4« 


Siiicm * - 1 


3**.1§ 


Situs 


11^ 


3. to 


1. 7a 


47 fH 


2 07 


T6.1* 


Ptr&tl<it of iron 


flJit 


027 


0.60 


— 


OilO 


0(j4 


0,10 


1.3S 


Chlarldc ofsorfittni 


0.92 


0.07 


0,45 


■ — 


— 


0.20 


— 


— 


«hlOF^(to of pOtBM|«4 - 


— 


^ 


" 


— 


— 


0.14 


— 


-^ 



259. Inoi^atiic anaJjais of Q^i atraWj (Mka% of Levi and 
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PotaRh, 
Soda,^ 
Lime, 
Hafirnesia, 
Oxido of iron, 
Phosphoric acid. 
Sulphuric acid, 
CLloriDCj 



19.14 
9.6d 
8.Q7 
3.78 
1.83 
256 
3.26 
3S5 

48.42 



The mitriti^e matt ero flu rded bv sd acre of oat straw weigbirg2T00 Iba. 
le^of tuat or woody fibre 1910 lbs,; of stardij sugar* (tc^t 950 lbs. ; of 
gluten J 1^.^ 36 lb£.; of oU or fat^ and of eallne maUer 175 Iba^ (St§- 

260. Orgmiic analysis of four TarietieB of Scotch oats, (Not- 
ton and Fromler^^) viz: Hopetown oali?, Iforthumherland^ 
(A,) HopetowD oalfl, Ay shir e^ (B,) Hopetowu oats A^rMre 
(C^) Potato oatsy NoHhumberiand (D.) 





A. 


B. 


c. 


D. 


Starch 


6&.24 


64.80 


&4.79 


66.60 


Sugar 


4.51 


2.58 


2.09 


0.80 


Gum - - - 


2.10 


2.41 


2.12 


2.28 


on 


6-44 


ayj 


&41 


7.38 


Gluten, 5^0'^PO^ii^l^. 


i 16JG 


16.26 


17.72 


16.2& 


I 0.4fi 


1.2a 


1.76 


2.17 


i 2.47 


1.46 


1.33 


1.45 


Epidenais (or skin) - 


i.ia 


2.39 


2,84 


2.2a 


Alkaline salts and loss, 


2.84 


1.84 


0.&4 


1.76 




loaoa 


100.00 


100.00 


100.00 



From thene analysis it appears that the oat ia YCfy rich im 
fiily matters and fleeh-formm^ compound,?, 

Aotnin is a ^ubatance resembling caKm (or fhaae when chefnicully 
pure) |jj'cci pita ted bj acetic acid from tlie aqueous eolation of oat meah 
It appears to differ but slightly from alhumtn m ita ultimate composi- 
tion; and iu its utilily^os Toad, it improbably raiUer Diiore nourbhin^, 

2€1 . The proportioua of nitrogen aud protein ( fie^k/QTmingl c^nft- 
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pounds in nine specimens 6t oats bare been determined as follows: 
(Norton.) 



k 






Eopetowa uti 



Pal:ato (ut* 



VJLLI 2iJ6| 2,Jte 
l4JlfU-7H| 14.04 



1 7 -^Cf 17.77 



|Oia> 
t>ftt3 from Wlff- fttMJi 
tOTifihlre.BcolfiJ^N.y. 



2 7fii t,82 ity9\ b^\\ ^491 :{ Ui> 



18.34 S2.0lUA,66j lli i^ 



LSO 


0.92 


047 


073 


isa 


im 


89.eB 


89.46 


6.47 


BM 



The relalWe proportions of uiLmgen and protein compounds in the 
busier (Aj) gmD (B,) and 'wLole oat (CJ areas follows : 

A B € 

NltrogeD, - - 0.30 S82 2.18 

Protein comronndi, - - 1.88 17.77 13.72 

The mean of eig^ht samples of Scotch oats gave Mr. Norton 

Grain, , . , - - 7658 

Husk, *.,--- 23.GB 

The msximuro of husk being S3.2, and the miaim^m 2%0, Fresh 
oats COD tain from 16 to 21 per cent of water. 

The organic composition of the Husk is : 

Hopctown Oat Fiitiito tM. 

Oil, . - - . 

Sagar &tid gum, 
Gluten nod coagulated albmoeiii 
Cellnlosej - - - . 

Snltne matter, (asb,) 

262. Animal manures inct^ase tbe crop and '\\'eiglit of tlie 
linsk rather tliau tbe proportion of gluten- 

2G3» In Amerit^a, osta are umd solely for feeding animals, 
and for tliis purpose thejr are eqiuil to any other grain ; cQn> 
hiiiing the largest amount of useful qualitiej^. For horses do- 
ing hard Avork, or where great speed is required nothing can 
replace them; and as the proportion of oil which they contain 
Is but httle inferior to that in Indian eom, while it is probably 
more readily digested and received into the i^iystem, they are 
u^ed with great advantage for fattening hogs and other stock. 
For this purpose, however, owing to the hard hnak, they ought 
to be crushed, and are prefentble if boiled. 

Where crushing or gtinding wiunot be effectedj boiling serves a early 
fiSgood a purpose. 
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The peculiar form of tlie casein or averUn appeirs to gm 
oate a nourishing power little inferior to that of animal food. 

In Ireland, Scotland, and other countries, oat meal constitutes almost 
the entire food of the majority of the people ; and those who live on it 
are not only phjuically perfect, but are able to undergo great exertion, 
and bear up against severe exposure and hardship. Owing to the small 
propoLimn of f^lutCD, j cast ^brcaJcsd not be made -with orit me&l aa with 
"^^Ij^aI; fluur, aod it \& usuitlly ea(en boiled, or made into tbin cakee, dried 
in the air. Before gnudin^^ it is necessary to kiln dry oats ; and thtay 
are ground in a mill constructed for tlie ptirpo^e, Ibe mLll-BtoQCfH being 
diflerent from tboF^e used in ilnaring mil la. 

264, Oats will grow upon filmo«t any kind of soil, but tho 
clays, and lonnis that are sufliclently retentive of moisture are 
the most favorable. 

Owing to this facility of cultivation hm pains are frequently 
"bestowed upon thifc* crop than upon others ; though it will well 
repay proper culture. 

There is a prevalent notion that oata particularly exhaust thV 
soil on wliieh they are grown, but we believe it to be a mifttake, 
The form of the roots, however, predijiipofieB the Hoil to collect 
io clods, and hard lumps, which are aftonvardfi broken with dif- 
ficulty, and unloas theBo are eiu-efully disintegrated, they may 
probably affect the succeeding crop injurioufily. Barley^ on the 
contrary, sepe rates the soil, rendering it mellow with its roots. 
Afi a raocbanical agout, therefore, the roots of the oat plant may 
act unfavorably. The different varieties, containing Fnch dif- 
ferent proportions of oi^anic constituents, are adapted to dif- 
feiient soils and circumstances. 

26-5. A crop of 50 bushels of oats, and 3800 lbs. of straw 
takes from the aero of soil the following^ quantities : 

Br the imiLD. 

Potash and soda, 
Ma^neftia, 
Phoi^ph^'MC Bcld» 
Snlphuric acid, - 
Cbloriuej - 

Hiil lbs. 97.57 lbs. 132 08 Ilia. 

(Stcpkem.) 



By :he jmln. 


B.? the itrmvT. 


ToiBl. 


- jo.ea!bs. 


64 78 lbs. 


75 66 ibe 


3,52 " 


8.95 *' 


1247 " 


14.48 " 


5.38 '* 


isse " 


5 38 " 


9.95 " 


15 23 " 


0,35 *' 


8,51 '• 


esfi " 
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266. In the nortihem States, oats are always jpwii m spring, 
from the commencement of vegetation to the. M^iifij^.pfi^ui^. 
They are a favorite crop to sow upon plowed 8o?P^^9H»ft:;gu4^-^ 
tity of Bood viuies from two to four buc^btilB- an acre; in Scot^ 
land six busteli* are sown; under most tiircumstancea, tlie l^it^r 
quantity m preferable. The seed should be ^ell harrowed m 
and rolled, 

207- The best time for harvesting is before the grain is qitito 
ripe, and while tbe straw is partially green* Oats may be cut 
with a sieiilej cradle, seHbe, or nmcliine; but sboiild be left fot 
u ft^w day}* in awatlt, before binditi^, when the grain will ma- 
ture. Oafc* thus cut bf^fore they are quit|3 ripe ana larger^ and 
heavier, while tbo straw, a^ fodder, is more nutritiaus^ Oata^ 
cut as above, do not appear to be inferior in any rejipeet 
(g312.) 

268, Oat straw is more eflteemed for fodder tlmn that of 
wheat, barley, or rye, Aeeording to experiments made in Gcr^ 
many by Viet^ 200 Iba, of oat atmw with tbe cbaff are cquiva* 
lent to 100 lbs, of grnid hay, tbougli, for the United States, thij* 
eatimate is probably t-txi low. If not too ripe when cut^ and if 
saved in good condition, cattle in Rtabloa ean be kept during 
winter in improving condition upon this straw alone. Late ex- 
periments in Scotland have proved oat^straw to be fully equal to 
hay for aaimak fatteninfj on roots, 

lOfl. In this country, tbere is no insect peculiarly injurious 
to oat5- In common with other grains, it occasionally suffers 
from the Wire worrru 

270. Smut (Black heads^) (Uredo S^gelum^) appears Eo be 
the only fungus to which it is generally subjectj and this^ rarefy, 
to any great extent, 

2V 1 . There are no weeds pccuhar to this crop. 

To aoik where Wild Mps tarsi (Shi^pi^ art'e?7*wj and Wild Radish 
(Fiaphanut ftxpharirUirum^ am abuDdaut, on La ai'e perhaps muro seri- 
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oQslj injured than any other grain. As many persons are ignorant how 
to root out these weeds, if may l>e well to copy the following rules by 
H* latd Freti(^ writer in th6 Annates dei'agrieuIturei'^ho-haA been en- 
tire! j; acicc^s^ifuliD clcariDg a farm overrun with tboni. 

1 . Plow urry deep, so as to give all Ihe seedb within reach of tlie 
plow facilities for gernnnatmg. 

*2, JT&rrow tbe grouDtl till every clod ifi biokerij for the seefls are of- 
ten rctoiru^ iq clods, and only gi^rminutc when ihe&ii are dleiategmtcd 
bj rairij ttc, ot bj artificial nmans. 

3. CHllivate two boed crops before ^ain b S^Jwn, and do not allow a 
fiingk plant of mnstdrd to go to &!?ed. 

4. For the third crop, grow oatSj drUl^ at a sufficient diatance to per- 
mit band hoeing between the rows* 

Ijj nmig these mcaus, and nat allowing a single piftnt to seed^ the 
Trt-first field li may be cleared in three or four years* It ia iinpoftatit 
that the first plow it tg should be det-por tbnn nnj eucccfding one, rh the 
Eoil frequently contains the eecds to a great depih, which will germio^ 
ate ztsBoon as expensed to the air» 

Of course it h reqviiJi^iEG that all grain sowu should be quite free from 
the seeds of the mustard, 

372, Common sal f, from fnur to eifjbt bushelis per acre— spread three 
cr four days hefcire the seed is sown, and lightly harrawed in, has been 
fonnd an ngeful manure for oatfl, especially at a distance from the sen. 
It supplies the soda, c)iloTine, and magnesia ; it retains moisture in tbc 
soil ; It acts as a soUcnt on the other eonsiiti^cuts of the earth; and gen- 
erally string! hen a the straw. We warmly recommend a trial of it in 
those parts of Micliigaci wljere the oat crop ia apt to faiL Wood a&ljes 
aho (unclcached) aje a valuable manure, eapeciallj in aandy loiLs, fait 
eats, 



CHAPTER X. 



INDIAN CORN.— MAIZE,— Zea Mat^s. 

273. The origin of the word "Maize** ia from the Haytlon 
mahiz. This gmin is a native of the AmericATi continent^ aud 
was uftkDown to the rest of the world till the discoveries of 
Columbus. It is still found growing wild from the Rockv 
Hountaina to Paraguay, hnt in thm state, instead of having each 
grain naked, it ia completely covered with glumes or huaks, 
A variety of the wild corn has been cultivated of late yeaie in 
tJie northern States, under the name of " Texas com " This 
grain wa^ found by the first European explorers of the contiii' 
ent to he everywhere cultivated by the natives. 

Only oDe speciea haJi iisimlly been recognized in tUis country, but 
tlie late M, BonafouB, director of tlie Royal Agricultnjiil Gitiden of Tti- 
rin, in bli HiMoire nn^tnralU a^ricoie d econsmique du Mah^ deacribea 
four distinct species, viz : 

1 . Zea Mats — with leave? entire. 

S, Zka CAKAQUAf with leaves denticulated. 

3. Zea niQTA, with baiiy leaves. 

A, Zka EiiTTUEOLEPia, ^fith graiiis compressed, and red glumoft-— 
(hnaks,) 

From ihej^e^ but c^ipcclallj tbe first, all the varieties at present culti- 
rated bave sprnug> 

274, It has a wide rai^ge of temperature in America, fiour- 
kbing from about 40 ^ c>f Southern to beyond the 45 ° of 
Northern latitude. In Mexico its highest limits vary from 2000 
to 8000 feet above tbo level of the sea ; and tli6 time 
necessary for it to ripen difiei^ from six weeks to fieven months, ao- 
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cording to the mean temperatare. In Europe, it is grovm from 
the shores of the Mediterranean as far north as the Nether- 
lands. The region of cultivation appears to be gradually ex- 
tending further north*, probably by the origin of new and 
hardy varieties. It is also grown in Northern, Southern, and 
Western Africa, India, China, Japan, Australia, the Sandwich 
Islands, the Azores, the Madeiras^ the- Gianaries, and numerous 
other ocean islands. With the exception of Kice, it is the food 
of a larger number of human beings than any other grain. 

275. In the United States, it was first cultivated by the Eng- 
lish QU.Jiunes River, Virginia, 1608;. the Indian mode being 
closely followed. . Since then it has: been everywhere a -fiayoiate ' 
crop, imd annuaUy a larger q-uantity is |^x)duced. The increase 
from 1840 to 1850 was 214,000,000 bushels, equal to 56 per 
cent over the former period. In New England it has increased 
nearly 60 per cent ; and no State has retrograded. 

The following is the production of the most important States 
according to the census of 1840 and 1850: 

New York, 

Peausylvania, 

Marjrland, 

Virginia. 

North Carolina, 

Georgia, 

Alabama, 

llissi-^Bippi, 

Tenoessee, 

Kentucky, 

Ohio, 

Indiana, 

Illinois, 

MiFsonri, 

Hicbigan, 

Total production of the United States m 1850, 502,326,612, 
bushels, which at the low average of ten cents per bushel on 
^e farm, gives an annaal i^etam of $59,232,661 in this one 
erop alone. The corn crop,' however, represents not only the 
v^;6taUe food of man, but aho anunal food in the shape of 



10.972,286 


17,858.400 


14,240,022 


19,835,214 


8.233.066 


11.104.631 


84.577.591 


35,254,319 


23,893,763 


27,941.051 


20,905.122 


30.080.099 


20,947.004 


28,754,048 


13.161.337 


22.446.552 


44,986.188 


52.276.223 


39.847,120 


58.675,591 


33.«68.144 


^,078.695 


28.155.887 


52,964.363 


22,634.211 


57.646,984 


17,332.524 


36.214.537 


2,277,039 


5,641,420 






poA and beef ; aad also rarioiis .manufactures, sucli as ail, atea^ 
titiej bristles, Pruseiati Blue, &;c. ; ancl Wga qu^nlitiefr of valu- 
able manure^ in the fibape .<>f- refuse and offa-l. In ono or other 
of these forniFi, a large amount of cam la annnally e^tported to* 
foreign countries ; and tb« iDtlti&iry of the United States greatly 
depends upon it# The same mih, lioweverj whioh attached Ui 
the grow^tli of the potato in Irelandj tnay, it ia feared, hereafter 
follow the great production of com in thoee States where it i? 
niufit easily raised^ 

276i The varictios are tery nurael'ous, depending upon thd 
IsbaTaeter of the i^oil and cliniateT from tlie Bin all shrubby com 
of B'ortbem Canada to the gigantic stalks of the Southern 
States 5 and the composition and nutritive qualities of the grain 
tary ia like proportion* In practice this is a vtry iujportant 
fact, as the nutritive value of corn is constantly varying a<:cm'ding 
to circumstimceSi 

(A) The Phospbates difftir in Quantity B^fcording to Tariety, Sired 
Corn appears to rontain the mt>a;t, Dr* Jackson aimljzed twu gtainfi of 
tOTn (tlieTiiScaroi'&and Street Corn J grown oathf^jranzemf^Dnd he found 
nearly dr>ub1e tlje ^n mount of phof^phates in thelalter, shoiving that even 
when miaied, flo aft to gi'ow on the f^inc plaot, each rarietj retains h» 
power of nelecrt ng its appi'ipriiite quantity of inorganic salt-% A cropf 
c»f Sweet Corn will take twice aa laoch of the phosphates fwm the aoil 
aA the other vaHetj^hiit at the same time will give inoro mafeiial to 
the animal for tlie fortnatlim of bone* On the same principle the 
sUflThPSS of the joints and lamenwis of the ft^et common in hordes fed 
loo fiTedy witli corn may be explained^ these affections arijsing fronrj an 
unnalaral giowLh of bono profJuied from the eorrr, 

fS^J The proportion of Starch changes according to the vatictj aati 
tHmate. Souihorn Corn contains more tha a Northern* Tu^aroracon-^ 
tains the mtrat of anj Tariety eXamhied, Rice Ci^ra, Bad Pop Cora 
^ataia Ihu loiBt 

(C) The icTflti?c proportions of oil and gluten aliio rary id the Mmo 
manner* R(co Com cuiitains the most oil ■ Pop Corn, Canatia Com, 
ind BrowD Cora rank oext. Burdco Qom has a ?cry fine whitt aiL 



110 AOWCtTLTtmAL TB»-B00tt» 

Tttaearora Corn does not contain either oil or gluten.* Tfaelre is ft ()if» 
ference also in the modaof distribution of the oily and glutisonB parts 
of corn ; the Southern and Dert varieties having the oil and gluten on 
the sides of the elongated seed, while the starch projects quite through 
the grain to its sunitnit, and by its.conti-aq.tio.n in drying, produces thopo* 
culiar pit or depression in this variety of grain. Popping Corn Contai^a 
the oil in little six-sided celh in tho horny portions of the grain, in the 
form of minute drops. When heated, the oil is decomposed into car* 
bttretted hydrogen gas, and e\eiy cell is ruptured, the grain being com* 
pletely voluted. 

(/>.} The meal of those varieties containing much oil is leSs liable to 
f^rmeut and become sour. 

{K) The colors depend upon that of the hull and of the oil ; the 
latter, when yellow showing its color through a tran8pa:ent epidermis 
(or skin.) The color of the oil varies much in diflTerent varieties. Red 
and blue com owe their hues to the colors of the epidertnis. 

(F.) The oil appears to reside chiefly immediately under the hnll, so 
that when animals do not digest the outer coating of the grain, as is the 
case when corn is fed noground to hogs, much of the oil is lost 

( O.) The inorganic salts, and especially the phosphates appear to be 
confined to the chit and germ. {Jaekioin,) 

(H.) The large eight-foWed yellow corn contains 13.9 per cent, of 
albumen. Casein, and gluten> while the Siouat contains 16.5 per cent, of 
the same. 

The eight-rowed Squaw Corn contains 60.6 per cent* of starch, sugar, 
oil, and gum, while the eight*'rowed small white Flint contains 76.6 per 
cent of the sftme» If the Squaw Corn is worth fifty cents a bushel for 
flattening, the Flint would be equally cheap at fifty -eight cents a busheL 
(Gould.) 

^There ai« apparently two sorts of corn known as the *' ^ascarora" the one men- 
tioned above as devoid of t>l!, if the anidjsis is correct , and onfe analysed by Dfv 
Bahsbnry (anown also as " Turkey Wheat,") which contains 5.32 per cent, of oil, 
dklcnlated without the water. What we ourselves have grown as " Tuscoror ft,'* ^t>8 
A l;)ecullarly dry, starchy graib) with a thin skin, apparently deficient in oiL We 
would here refer the reader to the admirable Essay on Ck>rn by Dr. Salisbury, con- 
taining the most complete and accurate examination of this grain perhaps ever madfy 
tb the TVaiuoctioHi »/ the New York State AgneuUurdl Society , vol. viii, 1848. It 
txscupies 199 closely printed octavo pages ; and we would vrillingly have extracted 
more from it had our limits permitted. As theae volumes, however, are not difBcult 
td meet with, we prefer referring the reader to the Sssay itself, as any quototionf 
bust prove deficient without the context* 
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From these facts it wiH be peiceived how important it is that 
the farpier should study the ads^tation of variety to the |)ur' 
pose intended in consumption. If he wishes to give young an-- 
imals large boneS) let him feed them on Sweet Com ; but at die 
same time manure the soil with dissolved bones, or other phos- 
phate>bearing manures. He would endeavor in vain to fatten 
animals with the Tuscarora, as it contains no oil, while it makes 
the best bread, and is peculiarly adapted for the manufkcture of 
com starch. Again, the hard northem gluten-bearing corns 
are better for working animals than the southern-starch bearing 
varieties, though the latter, independent of the oil, will make 
most fat^ the former most flesh. An accurate analysis of all 
varieties grown in the United States would be of great pecuni- 
aly value to the country. 

277. The varieties of com are generally distinguished by 
(a,) the number of rows of grain in the ear, as eight, twelve, 
fourteen, and sixteen-rowed ; or by (b^) the color, as white, yel- 
low, brown, <&c, but none of the conmion divisions are either 
accurate or scientific. It were useless to recite the names of 
the many varieties, the more especially as they are constantly 
changing by hybridising. It may be noticed that northem 
com will improve, if removed southwards, in size and product- 
iveness, but southem corn taken to the north will either not 
ripen at all, or soon degenerate. 

The origin of Svceet Com is unknown, but it appears to have been 
used by the Indians of Kew England before the arrival of the Pilfrrims. 
It appears like an nnripe grain ; and contains an unusually large pro* 
portion of the Phosphates, and a large quantity of sugar and gum \ri\h 
bat little starch ; while the stalks, being small, take up a less propor- 
tion of the saline mattera of the soil* 

278. The qualities desirable in a good variety differ accord- 
ing to the soil and climate. In the Central and Southem 
States the following may be laid down as peculiarities to be 
attained: (a,) good growth of stalk and leaf; (bj several eait 
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on each stalk ; (cj) oob small, but loDg, and grains long and 
numerous; (d^) husk thick and hard so as to shed water, and 
resist the attacks of birds; (Cf) ripening sufficientily early to es- 
cape early frosts. In the Northeastern States, com with a short 
light stalk, but with suckerS) or supernumerary stalks bearing 
ears, as in the Dutton, is preferred^ 

279. The weight of a bushel of com greatly varies.- The 
legal weight in Michigan is 56 lbs. to the bushel. It is stated 
that com on the cob loses 20 to 50 per cent» in measure by 
shrinkage in seven months, and 10 to 15 per cent in weight. 
When sold on the cob by the bushel, 2 to Ij^ bushels of ears 
are equivalent to one bushel of shelled com according to variety* 
In the Southem States it is frequently measured by the barrel 
of five bushels. 

280. The yield to the acre varies from 20 to 200 bushels of 
shelled com. 

The following, premium crops of com were grown in Kentucky in 
1850. There were nine competitorsy and the sar&ce in cultivation ten 
acres by each competitor. 



J. Mataoo, •> 


189 bushelS) I quart per acre. 


P. Pean, 


. 189 


S. H» Chew, 


137>^ " 


J, Hutchcraft, - 


. 115 " 


A. Van meter, * 


1083^ " 


E.Heclg^, . 


. 107 *' 


B. W. Hockaday» - 


100 •• 


Dr. B. W. Dudley, 


. 100 « 


H. Varnon, - 


98 « 



or, 11,440 bushels 10 quarts shelled com oft 90 acres, perhaps the larg^est 
quantity eier raifled from the same area. (i>. Lm.) But it shows whal 
com can produce under good cultivation and favorable circumstances. 

281. t. Inorganic analysis of white Flint com, sown on A 
sandy loam and manured in part with ooal ashes^ (Sdishiry^) 
New York: 



AoucmTinui. tixt-bqoc 



lis 







KeriiHs. 


Lenve..' 


\ cob - 


SiHcA, - . - 


9J>0 


53.550 


•13.600 


Alkaline Pbcnphate^ 
EHithy Pfaoephates, 


i' 


35.500 ( 


19.250 


93.930 


Lime, 




0.160 


6.092 


0.300 


Kagnesia, . • « 




2.410 


1250 


0.900 


Potash, 




23920 


12.762 


35.802 


Soda, ... 




22590 


8.512 


5.914 


Chlori&e, 




0.405 


9.762 


0.132 


Sulphuric acW, 




4385 


4.185 


0.345 


Organic matter, - 




0.367 




2.314 


Carbonic acid, • • 






1 


6.134 


11. Sonihem com (Shepherd,) 


lOOpaitBga 


ive 0.96 parts ash, 


compoeed; 






* 


Silica, 


. 


^ 


38.45 


Piitash, with trace of Soda. 


, 


, 


19.5t 


Phoepbate of Mm, 


• 


» 


17.17 


Pboaphaf e of magnmM, 


• • 


• 


18.83 


Pboephate of potash, -. 


• 


. 


2.24 


Carbonate of lime, • 


. 


. 


250 


Carbonate of mai^esia, 


• 


- 


2.16 


Sulphate of lione and nagfieaia, • 


• 


. 


0.79 


Silira, (meebaoicaUj preseot,) 


• • 


• 


1.70 


Alamioa. - . « 


• 


» 


trace 


Loaa, . 


" 


• 


1.65 




100.00 


III. Corn, (United States.) (Fromlerg.) 






Potash, 


. 


• 


26.63 


Soda. . 


• 


. 


7.54 


Magnesia, 


• 


« » 


15.44 


Lime, • • . 


. • 


. 


1.59 


Phosphoric acid. 


• 


• 


39.65 


Sulf^orie acid. 


• • 


• 


554 


8flte% 


• 


* 


2.09 


Peroxide of iron, 


• 


. 


• 


0.60 



99.08 

It will bo perceiTod from these aaaljpes that Indian com va^ 
8 
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ries very greatly in its inoi^anic constituents. But we are led 
to believe that it varies still more in Europe, if Liebig (Agricid* 
Chem^) is oorrect in stating: ^ There are certain plants which 
contain either no potash or mere traces of it 8uch is Indian 
Com. (Zea mays,) For plants such as these the potash in 
the soil is of no use, and farmers are well aware that they can 
be cultivated without rotation on the same soil'* 

The water in dry com varies from 10 to 15 per cent; but as 
high as 37 per cent when first ripened. 

282. Organic analysis of various .varieties of com grown in 
New York. (Salisbury,) Golden Sioux <om, 12, — 14-rowed, 
an improved variety of BueFs Dutton com (A,) Ohio Dent 
com (B,) small 8-rowed com (C,) White Flinl^ grown on day 
loam, and manured with coal ashes, horse dung, and imleached 
wood ashes (D,) huge 8*rowed yellow com (E.) 





A. 


B. 


0. 


D. 


E. 


Starch , 


36.06 


41.86 


30.290 


40.34 


49.22 


Gluten, - 


6.001 


4.62 


6.600 


7.69 


6.40 


Oil, - 


3.44 


3.88 


3.900 


4.68 


3.71 


Albumen, - 


4.42 


2.64 


6.000 


3.40 


3.32 


Casein, 


1.92 


1.32 


2.200 


0.60 


0.76 


Dextrine, - - - 


1.30 


6.40 


4.616 


2.90 


1.89 


Fibre, 


18.60 


21.36 


26.800 


18.01 


11.96 


Sugar and extractive matter. 


7.25 


10.00 


6.200 


8.30 


9.65 


Water, - - - 


16.02 


10.00 


13.400 


14.00 


14.00 



When the dough of Indian com is washed with water, a 
glutinous residue is left different from the gluten of wheat, and 
characterized by its solubility in alcohol, and therefore alteied to 
vegetable gelatin. 

The organic composition of com in Europe differs from the 
above according to the following analyses. {Knapp and 
Fayen.) 
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The amount of inorganic matter taken from an acre of the 
soil by the small white Flint com is : ( GQvld.) ^ 

Silicic acid, - - 

PhospbateB ol iron, lime, and magoosia, • 

Potash, .... 

Soda, - - • - 

Lime, , - 

Magnesia, - - - - • 

Chlorine, , . - - 

Sulphuric acid, - . . 

881^ lbs. 



Of organic matter there is taken from one acre 

Sugar and extract, • - - • 

Starch, (in kernel only,) 

Rosin, (in cob only,) - 

Fifcre, 

Alburaen, - - 

Casein, 

2ein, (in kernel only,) 

Dextrine and gum, 

Oil, (in kernel only,) 

Chlorophyl and wax, 

Olutiuous matter, • ... 

29,546 Ib«. 

Of this, 8,008 lbs. are taken off by the kernels, leaving 

14,538 lbs. for the rest of the plant Of the inorganic mattet 

99 lbs. are contained in the kernels, leaving ?82 lbs. for the stalk|, 

leaves, <l^c. 




2,892 Ibi. 

5,139 -^ 

15 " 

11,526 *> 

817 «^ 

396 « 

143 •' 

1027 •*♦ 

312 •*. 

171%'* 

420 *^ 



fM 
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Amount of the several proximate organic bodies in a ton of 
•ach of the following parts when ripe. (Saliibufy,) 





Leatw. 


ShMtiM 


Stalks. 


Cob. 


Kemete, 




Iba. 


lbs. 


lbs. 


Ib8. 


lbs. 


Sagaraad eztraet, * 


336.000 


180.000 


186.660 


94.000 


366.«) 


StareK - - 








traca 


1186.00 


Sesin, . . . 








13.500 




Fibre, . . 


1086.000 


1338.000 


1403660 


883.760 


17.80 


Matter by potash, - 


139340 


116.64U 


71.340 


314.240 


11988 


Albumen, • 


160.800 


70.060 


13.000 


10.500 


85.80 


Caftetn, - 


34.660 


8.040 


73.000 


3.000 


1.60 


SSein, . - - 










33.60 


D(*xtriDe and gam, - 


n^m 


57.600 


ie5.340 


16.000 


65.20 


Oil, . - - 










73.00 


Resin, oliloropbyl 

and wax, - > 
Glatinous matter, • 












Sa660 


13.040 
57.400 


' 84.000 

1 


51.340 




Water, 


55.340 


167400 


71.400 


626 400 


169500 



Percentage of diy matter in the following several parts of 
Small White Flint Com, when ripe. (Salisbury.) 



£eay^ 


. 40.108 


Ear stalks, • 


. 11.138 


Sheaths^ • 


- 29.343 


Kernels, • 


- 63.540 


fkalk. 


13.635 


Cob, . 


45.653 


Tassel, - 


. 58.722 


Silk8» 


- 18.835 


fibeaths of husks, 


• 30.643 







The foQowing table shows aboat the amount of the several proximate 
CigaDic bodies thrown away in rejeeting^ the cob, calculated from the 
analysis of the Small White Flint variety. 1000 lbs. contain not fiur 
from 300 lbs. of cob, and 800 lbs. of grain. These contain the following 
jproportiona, expressed in pounds and decimals of a pound . (SaltMbury,) 





2001lw.Cob«. 


SCO Ibt.f rain. 


1000 lbs. eart. 


0ugar and eitract, 


13.582 


116.320 


128.902 


Starch, 


0.003 


487.384 


487.387 


Kbre^ . 


127.687 


7.712 


135.399 


Oil, . 




39.824 


39.824 


Zein, - . - 




31.856 


21.866 


ICatter aeperated by pot- ? 
ash from fibre, - < i 








46.404 


51.856 


97.360 


Hbumen, - 


1.518 


37.136 


38.654 


GawAD, - - - 


0.288 


00.688 


0.976 


Dextrine or gum, - 


2.310 


28.224 


30.634 


Eesin, - 


1.806 




1.806 


Qlu^ous matter, - 


7.402 




7.403 
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In the above table tbe inorgnnic matter is not aepcmtely eonsidered^ 
it being diKtriboted among tbe several organic bodies. By rejecting tha 
eobs of 1000 lbs. of dry ears about 200 lbs. of organic mattei is lost 
whicb consist of 13^ lbs. of sugar and extract 227f^lbs. of fibre, 45)^ 
Iba of water solublfl in potasb, 1^ lbs. of albumen, ^ lb. of casein, 
2.31 lbs. of gum or dextrine, 1.8 lbs. of resin, and 7.4 lbs. of glutinous 
matter. Hence the cob, aitbbugh not rich in nutritive matter, can bg^ 
BO means be said to be destitute of these proximate principles whicl^ 
go to support respiration and sustain animal beat, and those which am 
eapable of being transformed into nerve, muscle, Ac, and the phot* 
phates which contribute so largely to the formation of bone. 

Inorganic composition of the ash of the ripe cob. {Saliabury.) 

Carbonic acid, 

Bilidc acid. 

Sulphuric acid, • 

Phosphoric acid, 

Lime, 

Magnesia, 

Potosh, 

Soda, 

Chloride of sodium, 

Organic acids, • • - ' • • 6.430 

Phosphate of peroxide of iron, • • - .44$ 

99.544 

Of all the twenty -seven varieties of com examined by Dr. Salisbnr|b 
{he Rhode Inland Sweet is the richest in albumen, oil, and dextrine, an^ 
the most deficient in starch. Asa general rule, those varieties witb 
fall corneous kernels are richer in tbe nitrogenized bodies and oil, and 
less rich in starch than the indented hinds; and of the corneous sorti 
with distended grains, the yellow seems to be richer than the white in 
m], and those bodies which contain nitrogen, and lees rich in starch* 

According to Fresenius, the oil of com consists of : 

Carbon, • . . . - 

Hydrogen, ♦ . . . - 

Oxygen, - • .... 

2S3. Inorganic analysis of tlie leaves of com at 
stages. (Sdiabury.) 



79.68 

li.5S 

8.79 
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July 19 


Aug. 2. 


Aug. 23. 


Aug. 30. 


0CL18. 


Carbonic acid. 


6.40 


2.860 


0.65 


3.60 


4.050 


Silica, - 


13.60 


19.860 


34.90 


36.27 


68.660 


Sulphuric acid. 


2.16 


1.996 


4.92 


6.84 


4.881 


Phosphates, 


21.60 


16.260 


17.00 


13.60 


6.850 


Lime, 


0.69 


4.036 


2.00 


8.38 


4.510 


Magnesia, 


0.37 


2.980 


1.59 


2.30 


0.865 


Potash, 


9.98 


11.676 


10.86 


9.16 


7.333 


Soda, . 


34.39 


29.690 


21.23 


22.13 


8.520 


Chlorine, 


4.65 


6.020 


3.06 


1.63 


2.664 


Organic acids, 


6.60 


2.400 


3.38 


2.06 


2.200 


1 98.14|97.750| 99.68 


99.76 99.623 



Proximate organic analysis of the leaves at different stages of 
growth, calculated with the water. (SalUhwry,) 



Sugar and extract soluble in alcohol, - 
po do insoluble in alcohol. 

Fibre with a little chloropbyl. 
Fibre, . . . - 

Hatter seperated from fibre bj a weak 

solution of caustic potash, 
Albumen, - - • - 

Casein, . - - - 

pextrineorgam, • . . 

Oil and rosin, ... 
Ohlorophyl and wax, . . . 

"PTater, - - - 



Aug. 2. 



UIO 
1.890 
1.390 
8.620 

0.290 

trace. 
0.730 
0.850 
0.150 

86.762 



Aug. 23. 



> .3.300 

3.350 
6.950 

2.380 

0020 
0.100 
1.270 
0.139 

82482 



Oct. 18. 



16.800 
54.300 

6.967 

8.040 
1733 
5.800 

4133 

2.767 



' 284. Dr. Jackson found 100 grains of the Chit yield 6.4 
grains of ashes (§279. ii) which consisted of: 

Phosphate of lime, • - - • 514 

Phosphate of magnesia, • - - - 0.8 

Phosphoric acid, a little potash, silica, and oxide of iron, - 3.2 

In composition, the Chit differs materially from the rest of the kernel 
10 containing a very large per centage of oil and albumen, and a small 
per centage of starch. In the analyses of the Chit, the oil amounts to 
l^om 26 to 30 percent, and the albumen from 17 to 20 per cent of the 
dry matter, while the starch langee fromabout 10 to 12)^ per cent* 
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285* frhe feeding qualities of corn are universally known; 
and throughout the greater portion of the United States, it ia 
used as hread for man, and depended on for fattening hogs and 
bee£ There do not appear, however, to have been many accu^ 
rate experiments made to ascertain how many pounds of com 
are requisite to make a pound of meat There are many difii* 
Gulties in the way of arriving at accurate results in these re* 
spects. Different breeds, and even individuals of the same 
breed possess different fattening qualities ; we have seen that 
the variety of the com used must make much difference ; clean* 
liness, and mode of feeding make more still; while com ground 
and cooked is found to possess much more nutritive power, 
bushel for bushel, than when fed in its natural state. The folr 
lowing table, compiled from some experiments by Mr. H. L. 
Ellsworth, may be considered as an approximation towards the 
relative value of raw unground, and cooked ground com, — 
though owing to peculiar circumstances the hogs fed on mush 
did not make as good progress as they ought to have done : 



Weight 
wb«D put up 



Fed daily. 



Weight at 

end of 15 

days. 



Gain. 



Fed in all in 
15 days. 



Value of com 
when pork k ' 
3 cents per lb. 



l3iibH4u8i 
1501bs4ozj 
157 lbs 4 OS] 
i201bs4ozj 



U91bsl3oz? 
1651bel3<;zj; 
Sick. ) 

146 5 



a^ lbs. meal 

cooked,each. 

7 lbs raw 

corn, each. 



14 lbs raw 
com, each. 
2K lbs meal 
cooked, each 



End of <0 
days. 



179 lbs 
189 lbs 



iH lbs 9 uz. 
15 lbs 9 oz. 
23 lbs 9 oz. 
25 lbs 12 oz 



29 lbs 3 oz. 
23 lU 3 oz. 



U(i51b«mei:l 
> 2101b8com 



ta 20 days. 



20 lbs 



55ctbpr bush 
38>^cprbu8h 



Slctsprboih 
4*< cts pr bush 



Thence it is deduced that raw food is to cooked food as 68 
to 103, making the gain by cooking 65 per cent over uncooked 
food ; or 8 bushels of meal cooked is equal to 4-^ bushels of dry 
hard com. Or looking at this table in another light; the farmer 
selling his com by tuming it into pork, would receive 55 cents 
a bushel if it was fed cooked, while he would only receive 38} 
oents per bushel if fed raw. It is generally estimated that if 
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oorn » cut up and fed to hogs in the field, 15 bushels will fat* 
ten each one; that is, add 100 lbs. weight of flesh. If hogs 
at gross weight are worth $3,00 per cwt^ this makes corn worth 
20 cents per bushel. If hogs are confined in pens, raw drj 
com is worth 30 cents, and cooked meal 50 cents per bushel ; 
80 that the gain by grinding and cooking, over feeding in the 
field is 150 per cent. The manure, in the calculation of a skil* 
full farmer, should cover the incidental expenses of fire, feed- 
ing, <kc It is to be observed, however, from the above experi- 
ment, that hogs fed on mush did not increase in weight so 
rapidly as the others. Considering that many millions of bushels 
of corn are annually fed to animals in the United States, it is of 
great economical importance, worthy of the attention of the 
Federal and State Governments, that extensive ,and accurate 
experiments should be made as to the most economical mode 
of fattening stock. If we suppose — and we put the case in all 
respects lower than the truth is believed to be — 200,000,000 
of bushels of com, bearing a market value of 25 cents per 
bushel, are annually fed to hogs, and by improved means of 
feeding a saving of 25 per cent could be made, it would l^ave 
50,000,000 bushels, worth twelve millions five hundred thousand 
dollars to be applied to other purposes; and which now are an- 
nually thrown away, without being of any possible value, either 
direct, or indirect, to man. 

Mr. Ellsworth, however, observes that " whei^ land is cheap 
and easily tilled, and labor dear, as in the West, it may be best 
to make hogs their own harvesters. My present impression is, 
that [in Indiana] the most profitable way to feed com, all things 
considered, is to cut the com, as soon as it begins to tum hard; 
then hogs will eat com, cob, and stalk; then too, the weather is 
mild, and swine will thrive much faster in September, October, 
and November, than in December, January, and Februaryt.** 
This calculation is, of course, based on peculiar circumatancoB 
confined to certain localities. 
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286. Com meal, owing to deficiency in gluten, &c^ does not 
rise with yeast like wheat flour. The different varieties make 
different qualities of bread. The Southern and " Oregon" va- 
rieties are preferred for this purpose, as containing more starch* 
Yellow com has more flavor, and absorbs more water than the 
white. In France it has been found that 150 lbs. of com will 
make from 215 to 223 lbs. of good bread. Mr. Ellsworth 
found that 14 lbs. of good com meal, thoroughly cooked, will 
make 90 lbs. of mush, so thick as not to mn when taken out of 
the kettle ; so that, in this form, the power of absorbing water 
ifr very great The quality of bread likewise depends upon the 
mode in which the com is ground. In the South, the mill 
stones are dressed so as to (^ the meal into sharp parti^ilea, and 
not to crmh it into powder as is done in wheat-flouring milk,— r 
the com being fed to the stones by handfuls at a time. Meal ia 
often mixed with rye or wheat flour, and thus made into loaves. 

Dr. Clos has lately given, in tbo Journal d* Agriculture prattque, ih% 
result of certain experiments made to ascertain ihe comparative econo* 
mical valae of Yellow and White com, grown in the South of France. 
He fouuii that Yellow corn meal when cooked absorbed water, aod macU 
muah as follows : 



WdghtofMcttl 
employed. 


Weight of IHoRh. 




DilTerence, or weight 
of water absorbed. 


kUogramme. 
3.794 
3.488 
3.549 


Kiloffranune. 

. 11.932 

11 136 

12054 


• 


KUograoiQM. 
8.138 
7 648 
8.505 


Total, 10831 


35.122 


. 


- 24.291 


White corn naeal, eooked In the same manner gave 
3.977 . - 11.075 
3.977 - . 11.442 
4.161 - - 11687 


7.098 
7.465 
7.526 



Total, 12.115 - ' 34 204 - - 22.089 

The Yellow com gives a larger quantity of mush in proportion to the 
meal ased, and each kilogramme of meal absorbs over two kilogranimet 
of water, while the White com meal absorhilesiithan two kilogrammes, 
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or the musli of the Yellow is io proportion of 39.285 to 34.2M of the 
White from tho same weights of meal. The Yellow meal^ od sifting, 
gave less bran and more useful meal than the White bj one-twentieth. 
It was further shown (a,) that the Yellow corn is drier and harder ; (6,) 
resists moisture and is kept more easily ;and (c,) weighs more per bush- 
el than the White. The same experiments repeated in America couLl 
not fail to be useful. (A kilogramme, is 2 1-5 lbs. avoirdupois.) Mr. 
Gould has stated that 10 lbs. 12 oz. of Long Island corn grew on a given 
space, while 15 lbs. 2 oz. of large 12-rowed red corn grew on the same 
space of a precisely similar soil. The large White Flint yields 2.4 tons 
of grain to the acre on the same soil where the large Yellow Sioux 
yields 3.5 tons per acre. 

287. The stalks, leaves, and husks, have a great nutritive value 
for fodder. When well saved, being cut before ihey are fiiUy 
ripe, they are probably very nearly equal in this respect to com- 
mon hay. They contain much sugar; and are believed to be 
more valuable than hay when fed to milk cows ; producing a 
larger quantity of milk ; but no accurate experiments seem to 
have been made. In 1848, the Commissioner of Patents pro- 
cured from seventeen States, estimates of the supposed value of 
com fodder, and it varies from $1 to $j^ per ton ; exclusive of 
manure made from it If stalks are given to cattle in their 
natural state, a large portion, and that the heaviest, is wasted ; 
but if cut and mixed with a little meal, nearly the whole will 
be eaten. The relative value, therefore, will of course depend 
on the mode of feeding. Again, it must be taken into consid- 
eration whether the husks are left on the stalks or not; the 
practice varying in different localities. The size of stalks also 
makes a difference, the small northern com containing more 
consumable fodder than the large southern ; and some varieties 
are believed to be much richer in sugar, and probably albumen 
than others. 

288. The cob, also, when divested of grain, contains a nota- 
ble amount of nutriment Most animals will eat it when soft, 
but refuse it when hard. Mr. Ellsworth had cobs cmshed and 
ground, and kept his store hogs and other stock through the 
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winter upon die meal The oob is often cruBiked and ground 
with the com when intended for fattening animals, and produ- 
ces a good effect mechanically as well as nutritiously. Oxen, 
however, are supposed to suffer from the fibres collecting in and 
obstructing the intestines. 

289. Green com stalks afibrd a saccharine juice which can be 
crystaffized into sugar. Many experiments were made in this 
direction a few years ago, but the cost was found too great to 
compete with cane sugar. The time, however, may come when 
this manufacture will prove profitable, Sb that of Beet sugar is 
at present in France. 

290. Com is frequently sown broadcast to be cut green for 
soUing^ when the grain becomes of secondary importance. 

291. Com may be made to grow, with manure and skilful 
cultivation, upon almost any kind of soil, but the land peculiarly 
adapted to it is that which contains a large per centage of veg- 
etable matter, is fine, friable, warm, deep, and suflBciently sup- 
plied with moisture by evaporation. Prairies, and diluvial de- 
posites along rivers, may be called the natural habitat of com. 
It will grow where wheat prospers, but wheat will frequently 
not mature profitably in the best com lands. 

The following is an analysis of a rich corn-bearing soil in Ohio, oc- 
casionally overflowed by the Scioto River. It has been cultivated fifty- 
one years ; and baa borne forty-five crops of com, and two or three of 
wheat, and been a few ^eara in grass or dover. With the most ordinary 
culture it yields 80 bushels of com to the acre. (D,A. IfW/t.) 

I. Constituents soluble in pure water : 
Total percentace ^ Extract of earth, alkaline, chlorids, Ac, - 0.033 



190 ^ ) ^'i^"^^ mattw, creiiic acid, ... 0.010 

I Iron, lime and silica, . . • • 0.013 
II. Constituents soluble in dilute acid : 

f Iron, alumina, and manganese, - - 2.760 

Organic matter, combined with the alxtve, - 0.860 

Total acidfiT- ^^^'^' ^'^^^ 

t^.fTm? { I-^me, 0.390 

tract 5.011 ] Magnesia, 0.280 

Phosphoric acid, - - - - traces. 

.Potash and soda, .... 0.161 
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Oj)guiie matterreDderad soluble by aramoDia, • • ^ 3.14l§ 

« « « M M « . • 1.030 

" *' remaining with insoluble remdae^ • • 1.7S0 

Ineoluble silicates, - - - - - -83.010 

100 parts of the insoluble residue gave 59 parts dlicioas^and 41 parts 
dajcj matter. 
Water, hygroscopic and combined, ... 3.500 

Besinous and waxy matter, - • • • • .036 

The most striking fact in connection with these soils is the exceeding 
fineness of their particles. 

A deep rich mellow soil, in wbicli the roots can freely extend 
a great distance in depth and laterally; and where, owing to the 
fineness of the sofl, they will not be injured by drought, nor hid- 
den from the heat of the sun, and from atmospheric influenoei 
is what the com grower should provide for this crop. A com- 
pact clay which excludes alike air, water, and rapid growth of 
roots, forbidding all chemical changes, is not the soil for com. 
As it grows rapidly it requires a constant supply of food, and 
this can only be attained where there is water enough to act as a 
solvent to the solids. As will have been observed in the inor- 
ganic analyses, the per centage of ash in com is comparatively 
small, organic matter and water forming the great mass of the 
tissue. 

292. A great variety of manures are applied to this crop ao- 
eording to the requirements of the soil. Oiganic manures, — 
bam-yard dung and such like — are those which will most gen- 
erally prove serviceable ; and next to these, decayed vegetable 
matter. In consequence, com is found to succeed well on grass 
or clover sod. Of the inorganic manures, dissolved bones, un- 
leached wood ashes, salt, and plaster, promise to do good, |^ths 
soil is deficient in these elements. 

293, When com is planted on sod, (ct,) spread manure on 
the grass; (bj plow deep, laying the furrow flat; (c,) roll, and 
(df) harrow with a long sharp toothed harrow, or a cultivator, 
tiU the surflEkce is rendered friat>le two or three inches or more, 
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ieep; both of these processes being lengthwise of the liirrow; 
('^J spread compost, or well decayed dung, and harrow it in 
again. If com is to be planted on stubble, one plowing, and a 
thorough harrowing^ with the same application of manure, i» 
all that is requisite. 

294. Com is planted, (a,) by hand with a hoe, or (b,) by a 
drill, either (cy) in hills, or (d,) rpws ; and these latter either 
C^,^, equal or (/,) alternate. If by hand, the lines are laid out 
by (^j) a light plow drawing a shallow furrow both ways across 
the field, so as to divide it into squares, at the proper distance^ 
or (hy) by a corn marker, a coarse implement made somewhat 
similar to the form of a hay rake, with the teeth or pins at the 
distance hptLxt proper for the corn ; the whole being drawn by 
a horse; (i,) the drill will plant either in hills or rows. The 
usual distance apart for hills is three to five feet each way, ac- 
cording to the size of the com ; for rows three to four feet> and 
the plants nine to twelve inches apart in the row. 

The amount per aci« of the crop depends much on the mode of plant- 
iDg. In a fiivorable soil it rarely happens that each original stalk does 
tiot produce one ear; allowing these ears to produce in shelled corn one 
gtil eiich, the amount produced j^r acre by diflKireiit methods of plant* 
iiig will be as f<illow8.~foo| stalks being allowed to each hill when 
planted in that form : 

One acre la bills 4 feet apart, gives 2J22 hills or 10,885 atalka. 

« u «. 3 u ti <i 4840 " 19,360 " 

•' 3 ft. by 2>^ ft. " 5,808 '•• 82,232 •* 

« « in drills 3 ft. and 6 inshes for plants, • 29,040 " 
** " in double drills thus : 

» * * ♦ » • • 

6 inches apart, the plants 9 inches in the rows, and 3 feet 9 inches from 
the centre of the drills would have 30,970 atalka. An acre planted 3 
rows in a drill thus : 

• • • • 9 " • • 

• • • • • • 

• • • • « • • 
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♦" 
rows 6 inches apart, ajKTthe plants 9 inches in the rows, with a distance 
of 3 feet from th^xieutre of the drills would have 43,560 stalks, or 170 
bushels ; wl)^ the hills, 4 feet by 4 feet, could only give 42 bushels. A 
crop of ITt? bushels to the acre was actually liaised, some years since, in' 
Madiaon county. New York, on the three row systenk. 

295. The proper depth at wbich to plant the oorn is about 
1 inch to 1} inches. 

The following experiment was made by Burger, in Germany: 

Indian com which was planted at the depth of 

No. 1, 1 inch, came up in 8^ days. 

No. 2, 1^ inches, came up in 9i days. 

No. 3, 2 inches, came up in 10 days. 

No. 4, 2 J inches, came up in 11 J days. 

No. 5, 3 inches, came up in 12 days. 

No. 6, 3 J inches, came up in 13 days. 

No.. 7, 4 inches^ came up in 13^ days* 

No. 8, 4J inches, came up in — days. 

No. 9, 5 inches, came up in — days. 

No. 10, 5i inches, came up in 1*7 i days. 

Na 11, 6 inches, came up in — days. 

Nos. 8, 9, and 11, were dug up after 22 days, when it was 
found that No. 8, had an inch more to grow to reach the sur- 
face. Nos. 8, and 11, had just sprouted but were short, and 3 
inches below the surface. No. 10, came up in 17|- days, but 
withered after 6 days growth. The more shallow the seed was 
covered by the earth, the more r^idly ihe sprout made its ap- 
pearance, and the stronger , afterwards^ woa the stalk. 

Corn will not germinate unless the temperature of the soil 
attains to 55 ® Fahr., and at a temperature higher than 110 ^ 
it equally refuses to vegetate. 

" Much of the damage which is supposed to arise from planting in 
the * wrong time of the moon,' is really due to planting when the soil 
is at the wrong temperature, and if the time ever airives when the aver- 
age crop of the country is equal to what our prominm crops now are, it 
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must be when every tlEirmeronns a thermometer and knows bow to qm 
it." {J.8,9tndd,) 

An experiment wai made in Connecticut in 1844 to plant corn tbree 
inches deep. It came up and grew well until it was three or four inches 
high, and then stopped for a fortnight, while thesamo^corn planted at a 
lessdepth grew rapidly. On ezarainaiion it was found that a joint had 
been formbd about an inch and half above the kernel, and that the roots 
had sprouted out from the joint leaving aU bdow to peri$h. While the 
process of changing roots was going on the plant ceased to grow above 
ground, but in about a fortnight recovered its vigor; and it was about 
that length of time later in maturing the grain^than the seeds which were 
planted shallower. 

296. The following table will show the quantity of seed, re- 
quired, on an average, to plant an acre in hills. 



Distuices of the 
hills apftrt. 

3 feet by 2 


feet, 


Quantify required 
4 graint to a bilL 

QUARTS. 

14.52 


Quantity req 
b grains to a 

QOAKTS 

18.16 


3 « by3 


a . 


9.68 


12.10 


3i « by3 


<i 


8.30 


10.37 


3i " by3J 


« 


7.11 


8.89 


4 « by3 


« 


7.26 


9.08 


4 " by3i 


u 


6.22 


7.78 


4 « by4 


u 


6.44 


6.80 



297. The culture of the com after it is above ground varies 
much. While some put a small quantity of ashes and plaster 
in the hill at planting, others wait until the com is a few inches 
high. It will only be necessary shortly to state the various pro- 
cesses which are then pursued ; (ct,) hoe, plow both ways, throw- 
iig the earth into hills round the com, hoe and plow again ; (b,) 
hoe and plow, as above, but keep the earth level, and not raised, 
around the roots ; (cj hoe, but avoid plowing or hilling, cutting 
up the weeds, and rendering the surface friable with the cultiva- 
tor. Iff is quite necessary that weeds should not be allowed to 
grow, and that the earth should be frequently stirred; but 
whether deep plowing, or the use of the hoe and cultivator 
alone are best is a disputed point; and probably depends on the 
nature and richness of the soil. 
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These directions only apply to the Northern and Atlantic StaiiS. In 
the rich Western Piairies and river bottoms, com culture it a much idoni 
simple processi 

298. It is a custom with some to plant corn five to eight feet 
apart in rows, and in the fall to plow between them, and sow 
wheats ' As a system of rotation, this mode appears to posseai 
peculiar advantages. For particulars, see Mr. Bardei^a letter in 
the Farmer's Companion and IJortictdturdl Oazette, Novoti* 
ber, 1853. Pumpkins are generally planted in each alternate 
hill or row. In Virginia, peas are sown between the rows after 
the last hoeing, to be afterwards eaten off by hogs. In a 
similar manner clover is sown in New Jersey. 

299. It is also customary to steep com before, planting to (a,) 
prevent birds and insects from injuring it; (b,) to act as a ma- 
nure. For the first purpose soak the com a few houis in warm 
water, and then mix it with tar thrown intib water sufficiently 
hot to melt it Each grain will be thinly coated with tar. Dry 
with plaster or ashes. For the second, luse a weak solution of 
saltpetre, or galammoniac, (Muriate of ammonioy) 1 lb. to 4^ 
bushels, or 1 oz. to a (piart of grain — ^mixed in warm water, 
and poured over, to remain upon the com for 18 hours before 
planting. The com sprouts wdth a rich green color, and grows 
rapidly, but whether it finally increasefe the crop is still dispu^- 
ted. 

300. To grow com broadcast for fodder, rich clean land is 
required. It is prepared with one plowing, is slightly harrowed, 
and the com sown at the rate of 3 to 4 bushels to the acre. It 
is then harrowed in and rolled. It is sometimes planted in 
drills, and worked with the cultivator. 

301. The best time for harvesting, or cutting the com is 
when the grain is glazed^ but not yet perfectly hard, and the 
stalks still partially green. 

802. Previous to this processy and at the time when the ea» 
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bttt not the grains were fully formed, it used to be the custom 
to top the corn, L e., cut off the stalks and leaves above the 
highest ea*8 ; but this is now generally abandoned. Truer views 
of the physiology of vegetation have taught that the leaves are 
neceesaiy for the elaboration of the sap which forms the grain; 
and careful e^eriments proved that when the plant was thus 
' deprived of part of its foliage, the grain was lighter and the 
.ear not so well filled, although it might ripen a little eai-lier. 

303. In the Southern States, it is customary to pluck the 
leaves of com, dry them for fodder, and stack them, leaving the 
stalks standing hi the field, to be afterwards eaten by stock, or 
plowed in. As this is generally done before the grain is formed, 
the same injurious results follow ^ in topping. 

The foUowing «zperiineDt was tried in South Carolina in 1846. 
Twelve rows of corn,- as nearly equal in appearance as could be foui^d, 
were selected. Kos. l, 4« 7, 10, (A,) were left with the leaves on, until 
tiiey were genw^lly dry as high as the ear, and, on some stalks to the 
top. They were then cut up at the roots; shocked on the fiek until the 
other grain was gathered in ; they were then hauled in and husketlfrom 
the stalk. Nos. 2, S, S, 1 1, (6,) were left with the blades on until quite 
ripe. Nos. 8, 6, 9, 12, (C,) were stripped of their blades before ripen- 
ing, but as late as usual. The results were as follows : 

At when ebeUed, mcaiiured 4 pecks, 1 gallon, 2 quarts, 1 pint, ireigfaed 70>^ lbs. 

B, ** « 4 « 1 «« f " l>ji " " 71K lb« 

C, « « 4 *f «« 6 «* >i « " 65 U» 

The fodder, taken from the last, weighed 18 lbs., which added to the 
weight of the corn is 73 lbs.— 1 1 -2 lbs. more than the corn alone from 
which no leaves were taken. It thus appears that this process deprives 
the corn of nearly the weight of the fodder when cured, without reck- 
oning the time also consumed in taking the leaves off. 

» 304. Com is harvested by cutting close to the ground, with 
a heavy knife manufactured for the purpose, or part of a scythe 
blade, fixed to a handled of some sort* Several hills are laid 
together, and bound with a com stalk ; with straw rope ; or other 
cheap band. These bundles, to the number of 4 to 8, are then 
tied around the stalks of a hill left standing for the purpose. 
9 
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There are various modifications of this process, but all on the 
same principle. The com thus stands, until the leaves, stalks, 
and ears are dry ; in the north, till after the first strong fixNst^ 
the effect of which is to expel the remaining water. , 

Then the bundles are opened, and the ears of each stalk 
separated from the husk, thrown into baskets, and removed by 
wagon to the com crib. The workman holds in his hand a 
short, sharp, piece of wood, geiierally attached by a string to 
the wrist, to facilitate the opening of the husk. The husks 
should remain attached to the stalk ; and not be torn off as is 
too often done. The stalks are then again tie4 up, and left in 
the field till it is convenient to haul them to the bam, or stadk 
them. When stacked out of doors great care must be taken 
that the rain does not get in, otherwise rot will rapidly ensue. 

805. When sown broadcast, the stalks are usually cut while 
green, and fed to stock in stables. If retained till winter they 
may be cut, bound, and stacked as above. A little salt scattered 
among the stalks in stacking will be found useful to prevent 
moulding, and catEse the animals to eat them more perfectly. 

Ill 1845 oyer 31 tons of green oorn stalks were raised to the acre \n 
Massachusetts. The product of two aeres 32 rods, M 20 cows, 1 heifer, 
2 bulla, and 5 spring calves for 7 weeks and 5 Jays ; the dried produce 
off the same acre being estimated as equal to 15 tons of the best " £ng« 
ligh*' hay. This production, however, is much greater than what is 
generally obtained. Ten bushels of " white flftt Maryland corn" were 
sown on the 2 32-160 acres. Com is sometimes sown broadcast for the 
purpose of plowing it in as a manure for wheat 

306. Com is seperated from the cob by (a^) thrashing with 
a flail ; (b^) treading with horses ; (c,) a machine called a cornr 
sheUer^ of which there are several sorts, some moved by hand, 
ethers by horse power. If required to be very clean the com 
is then passed through a fuming mill. 

The following is a rule for finding the quantity of com, shelled or in 
ear, in a house of any dimensions. Uaving previously levelled the com 
in the house, so that it will be of equal dq>th throughout, ascatain the 
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leAgth, breadth, and depth of the bulk; moltlplj these dimenafons to^ 
gether; and their product by 4 ; then cut off one figure from the right \ 
hand of this last 7*roduct This gives the bushels, and decimal of a 
bushel of thelied coriu If com Im the ear, substitute 8 for i, and cut off 
one figure aa before. 

SXAMFLB :— > 

IJS feet long. 
1 1 fuel broad* 

"l32 
. 6 feet deep. 



792 
4 multiptb for shelled corn. 

3163 bushels in house. 

"Vnidn 8 is used as a multiple to find the quantity of com ia 
the ear, it is on the ground of 2 bushels of such making 1 of 
«helled grain. 

There are other ralei given for the Mine parpoM which do not agree with thia, 
and it appears that the accuracy of this mode of meaauring requires fUrtfaer testing. 

307. It is very important that the best ears should be saved 
for seed; as corn rapidly d^enerates or improves according to 
the seed planted. Careful fanners select the best ears while 
husking; leave part of the husk attached to them; plait them 
together ; and hang them up in a dry roona. Com not per- 
fectly ripened or dried, heaii when thrown together in large 
quantities, and the germinative power is lost Two years ago^ 
owing to early frostB, the com in Michigux was imperfectly 
dried; and, in the spring, com taken from the crib very gener- 
ally failed to grow; while, preserved in the house, as above re- 
commended, it is said no failures occurred. The loss of labor 
and time, and of the crop in consequence, was estimated at many 
thousand dollars in this one State alone. It is found advisable 
to change the seed every few years, procuring the new from a 
location further north, and from a different soil. 

908. In tha southern, and middle western Slates, it ia cuslomaiy t* 
tarn hogs and cattle tato the field of etaudiog corn, but this is a very 



wasteful proceeding, unless labor is ¥eiy costly. In south Ohio, tlie 
eorn is cut and tied in bundles, ard daily hauled to a small field, where 
•talks, grain, leaves, <&c., are thrown on the ground for the fattening 
eattle to eat The next day, these are removed to a second ield, and 
their place is taken by a drove of bogs, which pick up what the cattkr 
have wasted or refused. Thus, the two are fed alternately in different 
fields ; and the swine fattened at comparatively little cost. 

809. If the cobs are not ground for feed, they sliould be 
mixed with animal manures in a state of fermentation, when 
they will gradtiall^ decay. They contain many valuable ele- 
ments of manure. They are occasionally used for smoking 
bams, and some other minor domestic purposes. * 

810. There are no weeds peculiar to thfe crop. Indeed « 
skilful farmer will not allow a solitary weed to grow among hi» 
com; and thence it is an excellent crop for cleaning foul land. 

811. Com is subject to the growth of a very peculiar and 
destmctive fungus or Brand* 

Maize Brand ( Uredo maydis. De Candolle,) attacks all the paren- 
chymatous organs of the* corn plant, and more or less completely de- 
Htroys them. The stalk, however, the female, and the male blossoma, 
are the parts which it most especially aflbcts. Its development w a 
peculiar one, as it forces out great masses of cellular tissue, formed 
from the tissue of the mother plant, and similar in formation to the lat- 
ter. Some parts of the organs affected by the brand swell and become 
white. This species alisays impairs some blossoms, as soon as it 19 
seated in tlie ear, while the other blossoms atanding near bear good rip9 
kernels. The brand bladders can be very easily removed from the liv- 
ing plants by cutting them out, only thia must be done as soon as pos^ 
aible, in order that in cutting them out the bladders may not scatter 
tLeir powder, and thus a future crop of brand not be prevented. For 
aeed only, kernels should be selected from plants which have remained 
wholly free from the brand. This fungus is, by the structure of it9 
i^res, different from all others, and only related to the wheat brand. 
Com in rich, damp loam appeare more subject to this disease than in any 
other situation, and dmioing would probably prove an effectual cure# 
iSee Trajo, cf K Y. Agrieul. Socff., voi. yfiiU p. 842.) 

In the P^ent Office Report for 1847, a description of a disease whifb 
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appeared » Maryland is gjreo, and whieli Vfe sospeet tp be aafftibof 
species of brand. 

** The cap of the injured ear U discolored, and when opened a few 
gmins neartke apex of the ear, and one side of it, mark the commence- 
went of the disease in their sickly and shrivelled appearance ; this in- 
^i-eases in space and intensity until the whole ear exhibits a deadly ami 
gangreneous mass of black, rotten grains, tvhile the whole plant on 
which it grows is erect, and of the most healthy and vigorous appear* 
anee.'' It did much injury to the crop. 

312. TIm insects most injsrious to the^eora are: 

( A.) Okt'Wyrmi, These are thick, gren^-Iookin^ caterpillars, from one 
to two inches in length, of a dark ashen grey color^ with a brown hea(j^ 
• pale stripe along the back, aod several minute black dots on each 
ring. They are the grub of a species of moth, belonging to a group 
called by Dr. Harris AgrUi^uB ; and there ate many species in the 
United States, each species probacy confining itself to a paiticular 
family of plants, as one to the cabbage, another \g> grasses and grains^ 
The moths fly by night, appearing in July and August They lay their 
eggs either in the giound, or on the roots of plants in the autumn, and 
these are hatched in the spring, the Out- worm being produced. Thead 
feed on plantM, concealing themselves in holes in the groui^d durinff day, 
«nd appearing only at night. During the summer they become ehrysa- 
lids ; remain in that state about four weeks ; and the moth a^ain ap» 
pears in the lall. The corn Out-worm, is probably the A^todia meii0'' 
Ha of Hs.rris. They feed only on the tpreuts and young stalks and do 
Dot eat the seeds of plants. 

(B.) Wire-toorm, or Tului, a hard, wnrm»like form, with the skin 
«Bperated into Compartments or rings. It is not a true Insect as it uo* 
4ergoea no transformation; and belongs to the class MyriapotUop t^ 
name derived from the great number of ibet with which most of the an^ 
imald included in it are Airniriied. There are several species. 

((7.) Wire'tMrm, In some localities, especially in new lands, and 
on plowing up old grass fields, another insect known by this nam« 
prbves very injurious to young corn. They are long, slender, worm-like 
grubs nearly cylindrical, with a hard and smoth skin,of a buff or brown- 
idi yellow color, the head and tail only being a little darker ; each of 
file first three rings are provided with a pair of short legs ; under- 
seath the last ring is a short retractile wart, or prop leg. These are the 
grub of a species of Beetle, the JSlater9 or Spring beetles, well known 
to this shape by the &culty they possess of throwing themselves up- 
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wards with a jerk, when laid on their backs. TBere are manj species; 
some o£ which appear to be coofined to rotten wood. It is believed 
that they remain in their feeding or larva state not less thaai ^ve yean, 
bef0re changing into beetles. The grubs injure corn both by eating Ibe 
grain when first sown, and also by cutting off the young plant just Mow 
the ground, a« the Cut-worni eats above the surface. 

( 2). ) 8pind!e-toorm . Th is is tiie caterpillar of a moth ( Oortyna Zca, ) 
and is well known as destroying the sphuSe of corn. Its ravages, how- 
ever, generally begin while the cornstalk is young, and before the spin- 
dle rises much above the»tult of leases in which it h embosomed. The 
mischief is discovered by the withering of the leaves, and when these 
are taken hold of, they may often be drawn out with the included s^- 
dle. On examining the corn, a small hole nray be seen in the side of 
the leafy stalk, near the ground, penetrating into the soft centre of the 
etalk, which when cut open will be found to be perforated, both upwards 
and downwards, by a slender worm-like caterpillar, whose ezcremen- 
tious castings surround the orifice of the hole. The grub grows to over 
an inch in lem^h, and to the thickness of a goose quill. The ehrysalia 
is lodged in the burrow formed by it ; it is of a shining mahogany 
brown. 

(K) The grub of the May'beeUe$, (Dor-bug, Coek-chqfer, Anomolat) 
injures corn by eating the roots. It is a white, thick, smooth skinned 
fiemf pellucid- worm, with a brownish head, and when fully grown nearly 
half an ioch in diameter. It is frequently thrown out of the ground in 
digging or plowing. When in a state of rest, it usually curls itself up 
in the shape of a crescent. It is supposed that it occupies from three to 
&T0 years in the grub state, before changing. 

{F.) The Chranary Weevil. (Fly Weevil-^Orain moth—Anyoumoio 
tnoth,) Butalit eerealelia,) which is so destructive to stored wheat, is 
also Injurious to cora in some locaKties, when it is keftt unprotected 
more than six or eight mo nths. ( See $202. ) 

(&.) The irve Grain WeevU. (Cureidio granariue,) also attaeka 
stored com. (See $ .) 

(H.) The Grain moth (Tinea granella,) also feeds ob corn under sim- 
ilar circumstances. 

(/.) Corn Weevil (SUvanua Surinameneie,) is very commonly found 
among stored corn, as well as in other grains, and in sugar. It also in- 
fests mills. It is said that Sassafras Root, mixed with the grain, drives 
them away. {For a very full deeeription and a plaie o/tkfa, and Cidan* 
dra granaria, ee^N, Y, Trans, of AgricuLSoeidp, vol viii., p. 656.) 
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313. A great variety of preventives have been tried, but 
only a few appear to be worthy of use. Salt, perhaps, is the - 
iik)6t generally successful against such grubs as live in the 
ground: Two to four bushels per acre of fine salt being sown 
broadcast, and slightly harrowed in, a few days before planting. 
If the com is to be planted on sod, fall plowing — ^late in the 
season — ^will affect some good ; also steeping the grain in saline 
and ammonical liquors ; and tarring. It has been recommended, 
and practised with success, to hang the seed com in the smoke 
house, and smoke it with the hams: the pyroligneous acid ap- 
pears to be offensive to insects and birtls^ while it does no injury 
to the grain. For insects injuring the ripe com when stored, 
abundance of air, and thorough ventilatioH are the best preven- 
tives. A barrel, impregnated with tar, it is said will drive 
away the Trae Grain Weevil, ( C, granarius,) (gj if it is 
placed in the granary. It is thus employed in France. 
The farmer will find much profit in cherishing birds; even 
the red-winged Black Bird, (Agelaim phoeniceoeus,) and Crow 
Black Birds, (Quisccdus versicolor and ferrugineuSy) — on his 
form; for though they destroy some grain, it Is but a choice of 
two evils; it being fdways found that where birds are driven 
away the loss by insects becomes extreme. A single pair of 
Crow Black birds will, in one season, destroy thousands of in- 
jurious grubs. 

Tbe whole subject of insects injurious to vegetation in America, still 
requires much study and persevering observation ; and notwithstanding 
Dr. Harris' labors, there is yet much of practical importance to learn 
regarding it. Wo believe that the day will come when tneans will be 
discovered of preventing these ravages ; but before this can take place, 
nut only must the habits of the insects themselves, but also the peculiar- 
ities of the plants and soil be much better understood than at present 
Many facts would lead us to believe, that an impoverishment of the soil 
is necessary before Insects can become seriously injurious, as it is cer- 
tainly connected with diseases of vegetation. 

314. Many of the European physiologists, bare for a length of time 
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Wn endcavorino: to decide the question whether graiDS will ^ermioaie 
before they are fully ripe ? The ]ast writer on the auhject, M. Duchar- 
tre. Professor of Botany iu the Agronomic Institution of Versailles, has 
made many yery complete experiment s^ with satisfactory results. We 
ara only able to give here a summary of the truths he arrived at. 

1. The grains of the cereals are able to germinate, it harvested at least 
twenty to twenty-five days before maturity, or complete ripeness , al- 
though the g&rm is yet very impo-fect. 

2. Such seeds require a longer time to sprout than those quite ripe, if 
•own immediately without drying. 

3. 1*he same proportionate number of seeds will grow in both eaae^ 
with the ex^ption, perhaps, of barley. 

4. Seed^ imperfectly ripened gerrbinate much more surely if they are 
well dried before sowing. In this case tbey sprout as ^on as perfectly 
ripe seeds. It would appear that seeds harvested in an unripe state are 
able to mature themselves if kept for some time,— the erabiyo being 
nourished and developed at the expense of the moisture and albumen. 

5. In practice, there need be no fear as regards sowing seeds of the 
cereals cut a long time before maturity, but the threshing should be de- 
ferred as long as possibla 

6. Where the crop is large and laborers scprce, the harvest may be 
commenced much earlier than is usual, without any fear of injuring the 
grain. 

7. The plants grown from seeds gathered twenty-five days before 
ripening, and allowed to dry for seven weeks, so far from bt^ing weak 
and inferior, were remarkable for their vigor, and on the whole no dif- 
ference in this respect could be perceived in favor of well ripened grdn. 
It wftuld be well to make a series of similar experiments in America, as 
practically, it is a very important subjects 



CHAPTER XI. 



• EICE.-.BUCKWHEAT.— MILLET.— CANARY 
GRASS. 

315. Rioe haa been known and cultiyated from the earliest 
periods, and furnishes food to a large portion of the human 
fkmilj: Its native country is unknown. 

316. There are two varieties, (o,^ Common Rice; (Oryza 
sativa) and (b^) Cochin China, Dry, Upland, or Mountain Rice; 
with several subvarieties, as Long Grain and SrnaU Gram, &c* 

817. The first (a,) is cultivated in marshes; and, for a great 
part of its growth, is partially under water. It requires a warm 
dimate. On the Eastern continent it matures as high as the 
45th parallel of north lat. and as far south as the 3 8th. On the 
Atlantic side of the Western continent, as far north and south 
as 38 ^ of lat. On the western coast as far north as 40 '^ or 
more. It is cnltivated in India, China, the Indian Archipelago^ 
Eastern Africa, South of Europe, southern portion of the United 
States, and in parts of South America. It was introduced into 
Virginiii in 1647, and into Louisiana in 17 18. According to 
Bonssingault it requires a minimum temperature of 75 ^ F. 

318. The second variety (b,) grows on mountains and dry 
soils ; several degrees further north and south than the first It 
is fdund high on the range of the Himalayan Mountains, and is 
ciiltivated in the northern provinces of China, in Hungary, 
Westphalia, Vii^ginia, Maryland, Illinois, Missouri, <fec. It was 
introduced into Charleston, S. C, from Canton, in 1772. 

319. The States in which Rice is chiefly cultivated are 
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1840. 

South Carolina, - 60,690,861 lbs. 
Georgia, - - 12,384,732 « 

Louisiana, - 3,604,534 " 
North Carolina, 2,820,388 « 

Mississippi, - - 777,195 " 



1850. 

159,930,613 lbs. 

38,950,691 « 

4,425,349 « 

6,465,868 « 

2,719,866 « 



Besides Virginia, Florida, Alabama, Texas, Arkansas, Ten- 
nessee, Kentucky, Missouri (700 lbs.) and Iowa ^600 Ibs.^ 
The total crop of the United States was, 1840, 80,841,422 lbs; 
1850, 215,312,710 lbs. The rice grown in South Carolina is 
considered the finest in the world, having much improved in 
quality in that State. 

330. The Wild Rice, of the ITorth Western Lakes, which is gathered 
and eatOD by (lie Indians, belongs to a different botanical family, and 
Is known as Zizania aquaiica. It is not cultivated. The PaielU Qfice 
Report, 1846, p. 289, mentions a grain by the name of Hungry Rice, 
cultivated at Sierra Leone, Africa, as worthy of introduction into this 
country ; but it is probably a species of MiUet, and not a true Bice. 

321. Unhusked rice consists of: (Johnston,) 
Husk, ...... 2051 

Grain, -•-.-• 79.09 

Carolina Rice, (A,) and Rice Flour (B,^ gave; 

A. B. 

Water, . - - - - 13.0 14.6 

Ash, . - - - 0.33 0.35 

32^. Considering a rice plant in its dry mature state to 
weigh 100 grains, the mineral matter in the different parts of 
the plant are as follows ; {^kepard,) 

In the stubble and root, .... 36.08 

Straw and leaves, • • . • 36.08 

Husk, . . . . - - 1450 

Cotyledon and Epidermis, ... xi.70 

Clean rice, --•••• 1.94 

100.00 
323. Diy rice contains: {Payen^ 

Starch, ....-• 86.9 

Gluten, Ac, - - ... . 7.5 
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Fatty matter, * - - - - 08 

Sagar nnd Gam, , • - - - • 0^ 

Epidermis, - - ^ • - • - 3.4 

Saline matter, {ash) • - - - 0^ 

Rice contains less fatty matter than any other grain^ and the 
greater portion of the fat is contained in the outer coats. John- 
ston found in the siftings or cleanings of rice, fipm 5 to 5^ per 
cent of fatty matter. 

324. Inorganic analyses of Rice grain (A,) and husk (B.) 
(JohnstoTi,) 

Potash, • - . - 

Soda. 

MagDesia, • • . 

Lime, • . . 

Phosphoric acid, - • - 

Sulphuric acid. 

Silica, • • • 

Peroxide of iron. 

Varieties of rice from India give a much laiger per centage 
of ash than those grown in the United States. This grain is 
prohably less nutritious than any other ordinarily used by man; 
as it contains a comparatively small proportion of glutinous or 
nitrogenous matter. 

325. The soil adapted for the common rice is of a marshy 
and wet chai^ter, containing much organic matter, which can 
be overflowed or drained when requisite; but it will grow 
(though less profitably) on light, moist uplands without irriga- 
tion, when cultivated with the hoe or plow. On wet lands, the 
embankments and ditches being prepared, the soil is well 
plowed, the seed sown at the rate of If io 2^ bushels per acre, 
and harrowed in with a light harrow, thickly set with teeth. 
In South Carolina, from April to May, is the usual season. 
Immediately after, the water is let on, so as baa^ely to overflow 
the ground. As soon as the grain begins to swell, the water is 
withdrawn. When the plant is three inches high, the wat^ is 



A 


B 


. 1848 


1.60 


K).67 


1.58 


- 11.69 


1^ 


i.27 ^ 


1.01 


. 53.36 


1.86 




0.92 


. 3.35 


89.71 


0^ 


0.54 
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a^in let on, leaving the top leaves a litHe above it A foil* 
night before harvest^ the water is finally drawn o£ 

326. Rough rice, while the husk is still attached, is called 
Paddy; and large quantities are exported in this condition. 
A peculiar mill is required for cleaning the husk from the 
grain, and in this process large amounts of "Rice flour" are 
formed. The **flour," the chafl^, and the straw are used as ma- 
nure for this crop, and are deemed, among the very best The 
chaff is spread even over the surface, about three inches deep, 
and plowed in, TJhe straw can be safely used when the field is 
fallowed. It is then put on the land thick, and bedded in. 
Prof. Shepard says "The planter who sells his crop in the con- 
dition of Hough Rke^ robs his land of 27.84 per cent of the 
mineral ingredients of this species of produce, while on the other 
liand, he who sells it as clean rice, abstracts from them but 2 
per cent of these ingredients." 

327. The Upland Rice is sown in April and is ripe in Sep- 
tember. The usual method is to sow it in drills about 18 
inches apart; but if the land is well prepared and clean, it may 
be sown broadcast 

328. The yield of an average crop of common rice in South 
Carolina is about 40 bushels per acre, while a good crop will 
give as high as 55 bushels. We find the product of 16 acres 
thus described when prepared for market : 

Bough rice, 376 bushels, give of 
Clean rice, .... 10,764 lbs. 

Small rice, .... 16^ bushels, 

Floui, .... 31 " 

The Upland Rice yields from 25 to 30 bushels an acre. 

329. ^e is measured by the Barrel of 600 lbs, and by the 
Tierce. 

330. This grain is eaten boiled in its clean state ; it is ground 
into flour; uid starch is made from it Manufactured on a 
large scale, Patna rice yields 80 per cent of marhetahh starch; 
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S<2 per cent of fibrous stareh granules; and 11.8 per cent of 
gluten, bran, and a small quantity of light starcL In Indi% 
a fermented intoxicating liquor called arrack is prepared from 
it When daniaged, it is occasionally used for feeding hogs and 
fowls, and though deficient in oil, the large amount of starch 
which it contains enables it to fatten. The refuse from rice* 
mills is probably more fattening than the clean ^ain. 

331. Micro6<iopic .examination of the sot! of rice fields shows it to be 
filled with minute animal formB and shells capable of supply I nga large 
•mount of phosphoric acid, the chief inorganic ingredient of this grait)« 

332. BircKWHBAT ('derived from the German Buchweitzen ' 
^Beech-wheat," from the resemblance of the seeds to the Beech 
mast) is not properly a ffraiUf but belong to the family of 
knotweeda, of which there are twenty species in the Northern 
United States* It is probably a native of .China. There are 
three cultivated species ; (a,) Common Buckwheat^ Polygonum 
JFagopyrum; {h^) Tartarian Buckwheat, P. iataricumj and ' 
(c,) Notch-seeded Buckwheat, P. emarginatum. There do not 
appear to be any varieties. 

In the TranB.N. Y. State Agricultural Society, 1848, p. 572, mention 
is made of a Slue Buckwheat, erovru in Sullivan county. Jts peculiari- 
ties are, 1. It is less injured by the sun. 2. Can be sown earlier. 3« 
Weighs heavier ; and 4. Makes from 3 to 5 lbs. per bushel more flour 
of a better quality, than common buckwheats The flour sold for 25 
cents per 100 lbs. more in the New York Market. In one instance it 
yielded 41 bushels per acre. Whether this is a variety, or one of the 
above mentioned, we are unable to decide. 

The first is chiefly cultivated in America, the second in Italy, 
the last in China. In Europe it is grown for food from Russia 
to Italy, Great Britain excepted ; and being a very short time 
in the grouiid, can be adapted to great difierences of climate* 
In the United States it can be grown in every section, but is 
chiefly cultivated north of North Carolina and Tennessee. The 
total crop in 1840, was 7,291,743 bushels, and in I860, 
8,956,916; New York (3,183,955 bushek) and Pennsylvania 
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("2,193,692 bushelB) being the largest producers. Micliigaa is 
tiie fifth largest^ giving 472,917 bushels, being only inferior to 
Ohio and New Jersey. It has probably been grown in America 
about 150 years, 

333. Organic analyses of Buckwheat flour from Vienna (A,) 
and Tartarian Buckwheat from Hohenheim (B.) {^Hors/ord 
and Krocker*) 









A B 


Gluten and Albumen, 


» 


-. 6.88 9.94 


Starch, 


• 


• 


65.05 44.12 


Woody fibre, Gum 


Sugar, - 


. 


- 2647 46.26 


Ash, 


- 


• 


1.09 2.30 


lioisture in fresh substance, • 


- 


- 15.12 14.19 


334. Inorganic analyses of Buckwheat from Cleves {Bichon) 


(A J and New York, {Salisbury,) (B,) 




Chlorine, 




A 


B 

0.2Q 


Potash, - 


• 


8.74 


23.33 


Soda, 




- 20.10 


2.04 


Lime, 


- 


6.66 


0.14 


Magnesia, 




- lOJSd 


2.66 


Oxide of iron, 


- 


1.05 




Phosphoric acid. 




- 50.07 Earlhy phoaphatea. 57.60 


Silica, . 


. 


0.69 


7.06 


Sulphuric acid, 




- 2.16 


7.30 



There exists a striking identity in the composition of buck- 
wheat and rye. In the seeds of the former there is 27 per 
cent of husk. The 73 per cent of flour, closely resembling 
that of rye in color and properties, contains 10^ of gluten, and 
52 of ordinary starch. The greatest resemblance also exists in 
the constitution of the ash when both plants have been grown 
on the same soil. The dried grain of rye contained 2.4 per 
cent, that of buckwheat 2 Jl per cent of ash. 

335. Boussingault gives the following as contained in the 
grain (A,) and straw (B,) 
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A 


» B 


125 


11.6 


240 


0.54 


2.10 


0.48 


2.94 


0.65 



Water per cent, 
KitrogeD per cent, of dried, 
" ** not dried, 

Ammonia dried, calculated from the nitrogeo, 

336. Inoi^nio analysis of Buckwheat straw (Sprengel) 
100,000 parts of the dry straw contained 3203 parts of ash: 

Potash, 

Soda, - 

Lime, 

Magnesia, 

Alumina, 

Oxide of iron. 

Oxide of manganese, 

Silica, - 

Chlorine, 

Sulphuric acid, 

Phosphoric acid. 



333 

62 

704 

1292 

26 

15 

32 

140 

95 

217 

288 

3.203 

337. An acre of 28 bijsheks weighing 56 lbs. per bushel, 
gives of the grain, ^ average of 

Organic matter, • . • • 13^5 1^, 

Ash, - . - - - 22 •* 

nitrogen, - - - • - 32 * 

Phosphoric acid, '• - - • 11 " 

838. Proximateorganic analysis of Buckwheat: (Salisbury.) 
Starch, . . . . - 

Sngar and extractiTC matter, ... 

Dextrine and gum, • • • 

Epidermis, • • . • • 

A light' gray matter insoluble in water and boiling alcobol. 
Albumen, . - - - . 

Cas^n, ..... 



Hatter dissolved ont of the bodies insoluble in water, by boil- } 
ing alcohol ; rising with a substance analogous to water, ) 
Oil, - 
Water, ...... 



42.47 
616 
1.60 
14.42 
10.10 
6.70 
0.78 

2.66 

0.47 

12.88 



98^ 
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339. Buckwheat is used as food for man and animals, and is 
decidedly nutritious. Its fattening qualities are found in prac- 
tiee to be higher than could be supposed from analysis ; and 
the "meat formed by it is of peculiarly fine quality. The outer 
husk being hard^ this grain should always be ground or cooked 
before feeding. 

340. The uncrusbed grain, and the fresh straw prodace a remarkable 
and hitherto unexplained e^t upon swine. If allowed to feed in a 
newly harvested buckwheat field, the head and ears are attacked by an 
emption, with apparently intense itching, While the animal presents all 
the symptoms of intoxicatioti. In severe cases death ensues. So, like* 
wise, the fresh grain fed whole in large quantities, disorders the bowels ; 
Vst if ground or cooked, these symptonof^ are not observed. In the latter 
case the husk is passed by the animal entirely undigested. Further 
inrestigation is necessary to explain these phenomena. 

341. The straw is harsh, and not relished by homed cattle; 
but hors«s wiU eat all except the coarsest parts, and keep in 
good condition upon this alone. Buckwheat straw, unthrashed^ 
and cut up is excellent fodder for working horses. It must be 
kept in a dry place, as it readily absorbs moisture, ferments^ 
and spoils. If boUed, the straw will form a thick jeUy. 

342. Buckwheat is frequently sown for the purpose of plow- 
ing in as a gr^en manure to precede the wheat crop. Though 
not equal to clover, it is yet beneficial to lands deficient in 
organic matter. It should be turned under when beginning to 



343. The lighter class of soils is supposed to be the best for this 
grain, but it will prosper on any except the heaviest. Generally, 
the land receives but one plowing, and a light harrowing; from 
2 to 3 pecks of seed to the acre are sown broadcast^ and then 
well harrowed in. In the latitude of Michigan, about the 20th 
June, is the best time to sow ; but we have known good crops 
to succeed barley, when the frosts were late. 

344. In harvesting, the best mode is to cradle it; rake it 
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infca snail bandies, which are ftstened by merelj twiBting the 
topft; and let it stand till diy^ If cut with a acythe and left 
upon the gfeond, the seed is apt to shell out; the stmw drie^ 
slowly ; and much sand and dirt adh^e to the grain. It should 
be thrashed at once as it is drawn into the bam, otherwise i| 
will again absorb moisture, and heat The best mode of thrash*- 
ing is with horses, a machine being apt to break the grains. l€ 
must be cut before the whole is fully ripe. 

845. The crop varies |K)m 10 to 30 or 40 bushels; 20 to 2$ 
being probably the average. It appears to depend much upon 
the state of the weather when in the fullest blossom. 

846. The legal weight ci a bushel of buckwheat in Michigan 
1142 lbs. 



847. MiLLST. Under this name five plants of 
genera, which are cultivated for their seeds, are coDq>iehended« 
They are all true grasses. 

(A.) Common MiUet, Pankum mUiaceuim, 

(B) Indian or Grand Millet, Sorghum vtdpare. 

(O.) Guinea Com, Sorghum cemuum, 

(D.) Bengal Grass, or Italian Millet, Setaria Udiea, 

{E ) German Millet, Setaria germanica. 

Th 3 first (a,) is most generally grown in the United States; 
file others being rarely met with. The second and third {b) 
and {c,) belong to the same family as Broom com, {Sorghum 
9ae^aratum,) In other countries they are used as food for men 
and animals, and the straw or stalks as fodder. 

The Indian Millet (b,) furaiahes the bread of the ArabiaDS and other 
people of tbe East, as well as of those of Afiriea. It is also eatni in 
Italy, Spain, Soath of Oermany, and the West Indiea. It matoraa per»* 
fectly in the neighborhood of Detroit In its mode of growth if 
fesembles Indian com, but the seeds are different. In this country it 
is scareely worth cultivating except aa a curiosity, as it requires tbe 
same labor as com, while its produce is smallei; and of an inferior 

to 
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348. As an article of food the Common Millet (a^) is very 
nmilar to rice. It does not appear to have been perfectly 
analysed; but the following are given as the inoi]ganic oon« 
titituehts of the grain grown at Giessen, Germany. (Bolieh,) 
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• 


• 










• 18.19 


Sulphuric acid, • 




• 


• 




• 


• 


035 


Silica. 


• 


. 










. 59.63 


Peroxitle of iron, • 




. 


- 




• 


• 
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849. The soil required for this crop is dry, richf and well 
pulverized, sandy, rather than clay. It should be deeply plowed, 
and well harrowed. If sown broadcast, half a bushel of seed is 
the proper quantity, but on rich ground a peck may prove suffi- 
cient. If drilled, 8 quarts of seed are enough. If intended as 
a fodder crop, more seed should be used, it being regulated in 
proportion to the richness and condition of the soil. It will do 
well on land that is too light for grass. The time for sowing 
in Michigan is from the 1st of May to the Ist of July, or even 
later if intended for soiling; June is the usual month in New 
York. After sowing, the field should be rolled. . When in- 
tended for a grain crop, it must not be allowed to become 
entirely ripe, or much will be lost by shelling. It may be 
cradled and bound, or cut with a scythe and raked into bundles. 
In New York, as much as 2f tons of fodder, and 32^ bushels 
of seeds have been raised to the acre. As high as 60 to 80 
bushels of seed per acre are said to have been produced. (Allen,) 
The usual crops are from 1 to 2 tons of straw, and 20 to 30 
bushels of seed. 

350. In the United States, Millet seed is never used for 
human food ; but when ground into meal it is excellent for 
fattening animals. The chief use of Millet is to take the place 



JItOltlCULTtmAL TEXT-BOOK, 



irt 



of hay when that is likely to fail; or to sen-e for soiling; for 
both which ptupoftf^Hi it is admirnbly aJapted* According to 
BouJ^ingJiult^ dry Millet f^traw contains 0,96 per cent of nitro- 
gen, and 147 Ihs, of ii are equal in nonrlshment to 100 lbs, of 
ordinary natural meadow hay. If intended for hay alone, it 
ehould be cut aa booh aa the licnd is fonnedf and trealed like 
any olhor grass, 

35 L Canaky GiiASs, (Phalaris cananensis) ia rarely culti- 
vated in the United States and what is used Jiinong ns for 
feeding tjame birds (its only vakiej is chiefly imported. It is^ 
however, well ad?ipted for must parta of this country ; and mighty 
it is believed, bo rendered profiuLle^ if grown on a small scale. 
It ia a native of the Canary Islands, but is aow grown in thd 
south of England, and otlier countriea. It requires a rich, fiao, 
loamy soib The seeds are drilled about a foot a part^ as early 
in spring as frosts will permi*, at the rate of 4 to 5 gallons per 
iusxe* Aflersvards, the spa^e between tlie rows must be kept 
well worked with a shovel plow, or some similar impleraeni, and 
j>erfectly free iVora wead^. It may be Imrvested, cured, and 
tbrash&d like any otiier grain* Fronj 30 to 35 bushels peracra 
ts the ordinary yiehl, and from that to 50 bu^hols per acr^. 
The straw is rough and coaree, but may serve for winter fodder 
and bedding. 

These are all the Cereal plants grown in the Northern United 
SUtaa for their seeds. 



CHAPTER XII. 



LEGUMINOUS PLANTS.^BEAKB; PEAS; 
LENTILS; VETCHES; AND LUPINES. 

358. This cUum of pUiots derives its name fkrom the seeds produeinif 
%iutitfi,8sabet8Dce identical in oompositi«m with the«ai0Jii (or ehe^se) 
<»f milk ; corresponding with the ^uien (or nitrogenous compounil) of 
the cereals. It is Ibnsed of Oxygen, Hydrogen, Carbon, and Nitrogen^ 
irilh Phosphate of Lime and Sulphar incorporated ; but the exact 
foantitiee do not appear to be accuiately ascertained. (Cafpenter.) 

353, Under this head several botanical genera are incladed, 
most of them natives of temperate cUmatts; and there are 
many varieties produced by cultivation. The foDowing may be 
enumerated as those chie% used by man : 
(Aj) Common or English bean, Faha vulgaris 

induding Field beans, Sow,i Horse, Gar- 
den beans, <fec 
(Bj) Kidney beans, Phaseolus vtdgaru, 

(Of) Lima beans, Phaseolus lunaitu. 

with several other species and varieties. 
(Df) Common lentil, Ervum lens, 

(Ei) Bastard lentil, Ervum Ervilia. 

(Fj) One flowered lentil, Ervum monanihos* 

(Of) Chick pea, Oicer arietinum.* 

(Bf) Common pea, Pisum sativum. 

with several species and varieties. 

• Thb long cultiTitod pea • m fouad bj Oftpt. Stansbory's partyf growing wild im 
the Intarior of Oregon, and (n the mlleys of the Utali, in wndy bottom land. (Xxpt9' 
MCiMik f . ass.) It ie a native of llie South of Eorope, and it grown in India voder th« 
«iaiiieof<7riiiii. IthaaalwijabeensiippondtoreqiiiiieatafQtoSmate. 
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(Ij) LupiBes, Zupinui aibug, 

(JJ Tare or vet^^b, Vicia icUivcu 

with several other fipociea^ 

(^f) Broad besa, windsor bean, ViHa fa^a* 

35i* In the United States the culti^atioB of leguminoai 
plaatB is chiefly confined to Kidney Beans (dj and Peas (A, J 
some varieties of which prosper in every secUoii of the country. 
In the census they are united together ; and no account appcart 
to have been taken of thera before 1850* In that year th« 
total crop was 9,219,975 bushels, or nearly double the quantity 
of barley grown* K^orth Carolina produced the largest amountp 
viz: 1,584^252 busheH while South Carolina, Greorgia, and 
Miflsiasippi, alone besides, produced each, over a milhon of 
bushels. The crop of Michigan was 74/254 bufibels. In the 
Northern States, these crops may be considered aa of inferior 
value. 

355, As regards the analyses, it will be moat convenient td 
class them all together; and w^ shall be obliged to depend 
chiefly on the labors of foreign cbeiijislB, 

The following by Horsford and Krocker of Germany, snd 
Thompson of Scotland are believed to l^e correct. 





Table 
VkPna. 
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40.(10 


S».43 


MditureintlKfrethswd. 


P.43 


li.so 


»41 


i5.ao 


13.111 


IQ.M 



From this table it appears that the nutritious qualities of eacli 
ipecies is very nearly the same. The flesh-forming constituonti 
Are large, and there is sufiicient atarch for all the purposes of 
life, but Utile or nothing to form fat. Other analyses give from 
1.5 to 2.1 per cantb of oil or fatty Etatter iu baan% and from 1,^ 
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to 2.7 per cent in peas, probably in or immediately beneath the 
•kin. 

356. Ultimate analyses of White Peas, (A^) and Pea Straw 
(Bf) ( Bomsingavlt) raised on manured land, yielding 10 
bushels per acre, weighing 62 lbs. per bushel. One part of 
peas, after complete drying, weighed 0^14; one part of dried 
peas left of ash 0.0314. Of the straw, the acre produced 22 or 
W cwts. (oi 112 Ibs.^ One part of the straw, after drying, 
weighed 0.802 ; onepartof this left of ash 0.1132. And Scotch 
Beans, dried at 21 2 ^ ^ C. j ( Thompson.) 
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10.60 per cent, of water was expelled from tbe Beans io the phicess of 
drying. 

* 85Y. Inorganic analyses of leguminous plants: 
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^ 358. Inorganic analyses of Field Pea (A,) and Straw (B.) 
(Prof. Way.) 
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Piwpho™ add, - - - 3*-«' • *r: 

J;"""-- ' ' - - 6.57 - G.^3 

p n,xMaof iron, • - ^^^ ' ' ,.'^^ 

Pn«n.h. . - - - 4049 - ia7 

Soda/ - - - 065 ^ • S4a 

Clilaiiaeof sndinm, • - 068 • ^-^f 

CbloHile of pota^sititn, - ' 1.43 * 

These aualyaea prove that pea straw is a peculiarly valuable 
fodder. According to Boussiiigault, dried pa straw cotitaitis 
L95 per ceut. of nitrogea; and 64 lb*, of it, are equivakat for 
naurialimcnt to 100 lbs. of ordinary liay, wbilc 2l lbs. of whito 
peas, atid 25 lbs. of beam (bj aro equivaleat to 100 Iba. of 

hay. 

359. mtritiro matter derived from an imperial acm of pease, 
producing 25 bushek or ItJOO Ibfi. (Stephem.) 

Hu^k or wo<itly fibre, - ' ' i^^^' 

St,i)t:li,gum,Ac,p - - - ^^^ ^ 

Q.uti^u, - - ' ' 34 « 

Olivrfar. - - " . 4S « 
Saline lUHttor, or ash, 

3G»*. Suj<nr appenw to be contfllnetl in only a few of tbe Icgnmitioiw 
plnuts fi9 "in the ^^uqar^j^a ; i>um, -n tliu cyntr,-iry, niucua, find p«:tic 
ncifJ, a w^ix like Mibsiano^^'imi lU stiinftBaUa ivsi in ilie cmealH. me wm* 
llanl iiigrK]i«>.l» in all. lii tbe .kills panicubHj *if lei^lik tannb. i« 
fumd, A^liiraequ-iitity of pnttnU nnd khJh, and a )ingi-r piN-pmiioii 
iWii uanal *^f b .IphMric add. diHracierize their flehcfi. The hgumlmiT 
t)i« pffli flii'J Wan difr^re fn>fn the s^Iu!£;ti of wheat in beii^g aolublij m 
water, aiid in very dilute iid»l or fllkaiiue aduliona, 

361. The Pea tnost conimotily cultivated in the ^'^orthem 
States, in fields, h the Orcf/ or Cafiada Pm, (Fhum ar^ 
Heme;) btit varieties of the mdle Pea (P. Sativum,) are also 
growu oa a large scale. lu Virgioia and the States southwards 
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The Chickasaw Pea, The Cow Pea, The Black-eyed Pea, and 
Others, unknown at the north, are in common use, where they 
«re depended upon for pasture, as clover is with us. 

362. The soil best adapted to this crop is a loam, a little in^ 
dining to clay, abounding in the alkalies. Bam yard manures^ 
freshly applied, are injurious as forming much straw at the ex* 
pense of the seed; but ashes, plaster, and lime, and probahhf 
guano, may be used with much benefit Land habitually we( 
should not be sown with peas. 

363. Unless the soil is very highly cultivated and very fria- 
ble, plow in the fall, laying the furrows up high; and again, 
crossways in the spring, so soon as the earth is suflSciently dried. 
Harrow thoroughly, and deeply. The common quantity sown 
in New York is 1 to 1 J bushels per acre, but ^e Scotch use 
4^ bushels ; and in the United States, from 3 to 4 bushels ara 
preferable to the smaller quantity. The goodness of the crop 
greatly depends upon tiie roots being so dee{^y buried that they 
are beyond the risk of the eaith around them drying up in 
aummer. To ensure this, as it is very difficult if not impossibk 
to cover the seed evenly with a harrow, they should be plowed 
in with a wheat cultivator, so as to leave them from 2 to 2^- 
inches or more below the surface, and then the field should be 
well rolled. 

864. Harvesting is effected with the scythe, the straw being 
Hither torn up and rolled into heaps than cut; or when fully 
ripe, the roots may be easily and quickly pulled with a horse 
rake. Pease are then left on the ground till dry, and are either 
put away in the bam; <^, as is preferable, thrashed as they ara 
hauled in. This may be done with the flail, or horses, the lat* 
fer being the most expeditious and cheapest The bottom of 
the wagon should be tight to prevent waste. 

865. In Virginia, peas are frequently grown among com, be* 
iog planted between the com hilb^ Bsd made at the expenoe of 
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Terj littlo additional tillage, other than what the oora Uone 
would receive. After fiecuring enough for seed, the pease ^ 
usually fed off the land to hogs, and in that way, are a vetf 
important auxiliary to the crop of com: while the aung^ and% 
straw plowed in, manure tlie land for the next season. 'v^ 

366. In other southern States, tlie Cow, Indian^ or Stock 
Pedf is much relied on for pasture, and as a fertilisser. It is 
sown broadcast, or in drills, or it is hoed in among com, when 
the culture of the latter is finished. Under any circumstances, 
the pea is valuable as a green manure; but the cost of seed is 
too great, and the quantity of straw too small to render it pop- 
ular for this purpose. 

367. The great enemy of this vegetable, and one which dis- 
coursges its more extended cultivation is the Pea-weevil, or 
Pea-bug, (BruchuB Pin,) 

. After the pea-vinee have flowered, and when the pean are just b^n- 
Biog to swell in the pod, the weevils deposite their eggs singly, in the 
pod Jast aboTe the pea, chiefly at niglit, or during cloudy weather. The 
grubs, as soon as hatched, penetrate into the pease; and in time bore a 
round hole from the centre to the hail, leaving the latter, and generally 
the germ of the iiitore spront un toadied. The grub ia changed to a 
papa within its bole in the pea, in the autumn ; and from November to 
the spring cssts its skin again, becomes a beetle, and gnaws a hole 
through the tbin hull in order to escape, which frequently does not hap* 
pen before the pease are planted fur an early crop. Pease containing 
this insect may be detected by a minute hole, and dimple. It may be 
killed by immemion in very hot W8t**r ; but aa the mischief ia already 
done, ai d as the weevil lives on other i^ants^ this process can be of little 
use. 

These attacks may be escaped, it is said, by sowing in the 
month of June, after tiie parent insect has ceased to deposite 
its eggs; but as the abundance of &e crop appears to depend 
on a certain amount of rain or moisture while it Is in blossom, 
and as great heat is injurious to it in its early growth, equal 
difficulties or riidra exist in this attempt to flna a remedy. Till 
lately, the diatrict lying along the River Thames in Canad% 
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was free from the weevil, and a large portion of tlie peas con- 
fiunied in the Northern States were imported thenoe, but this 
immunity is said to have passed away. According to Dr. Har- 
ris, the weevil, as late as 1852, was rare in New Han^hire, 
and still unknown in Maine. 

"The cm w* black biiti {Qniscalu^ vtnieolor,) is rtid to devoar great 
oumbers (if rljese beetles in the spring ; and the Bailiroore Oriole, (JcU' 
ru$ £ati!mor)g,) splits open the green pods for the sake of the grab con- 
tained in the pe.ise, tiieiiebj contrit)Uting greatly to prevent the increaso 
of these noxious insects. The instinct that enablas this beautiful bird 
to detect the lurking grub, concealed as the latter w, within the pod and 
the hull of the \yei , is worthy our highest admiration." {Hutrit.) 

368. The Statutes of Michigan provide no standard weight 
for the bushel of pease. The average crop is from 20 to 25 
bushels, but as high as 50 bushels per acre is not veiy uncom- 
mon. 

S69. Pease are frequently fed to hogs. As has been already 
perceived they possess little capability to fatten, but no food can 
be given which will form Jlesh more rapidly ; and in this re- 
spect they are essentially useful. They should be either ground 
and cooked, or soaked and partially soured before feeding. If 
fed whole, they are apt to swell greatly in the stomach, and in- 
ju!*e or even kill the animal ; but if this does not occur, much 
will be passed undigested, therefore wasted. At present, ground 
pease are made into bread in Scotland and some other coun- 
^es. Soup or gruel made of ground pease is an excellent food 
for calves. 

It iscustomnry, in some localities, to sow peaFe and oafs together, (or 
the purpose, afterwards, of feeding to horses The supposed t>enefit de- 
rived iH the upholding of tlie pea, as it clings to the straw of the oat. 
yff are inclined to think, however, that the oat will sufler as much or 
more from the overbhadowinj^ of ihe pea, as the pea gains from the pro- 
tection of the oat ; and prefer mixing the two afterwards as we require 
them. 

In sotne soils, a heavy crop of pease proves beneficial in destroying 
weeds ; and leaves the ground .both clean aud mellow. Th« roots of 
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this plant render tbe soil very friable ; and in tbia respect are beneficial 
mechanically, on adbesifechiys. 

370. fisAKB. In the United States, the Engh'sh Bean^ (a,) 
(whieh in that country takes so important a place in the rotft* 
tion in clay soils,^ does not prosper. Our climate appears to 
be either too hot or too dry for it. With us three species or 
varieties, belonging to the genus Phcaeohis (by) are commonly 
grown as a field crop, the large white bean, the small whiU 
bean, and the China bean, the latter having a spot of deep red 
upon it Some 30 other varieties may be found in garden^— * 
known as climbing bean^ and bmh beans; and in France and 
England as ffarricot Beans. 

371. The above (b,) will grow well on any soil, but sandy 
or gravelly lands are gener^ly preferred, both on account of 
their being more easily kept clean, and because upon them the 
seed ifl^ less apt to be damaged in case of rain when ripening. 
Upon clay and other retentive soils, the pods which lie upon 
the ground are easily injured and rotted when nearly ready to 
harvest Upon sandy lands, also, the seeds ripen earlier and 
more evenly. 

372. Beans may be grown in hills, in rows, or broadcast 
The following is considered the best mode of culture, succeed- 
ing a hoed crop manured the previous season. Plough twice^ 
and harrow well, or plow once, and render the surface fine with 
the cultivator, and roll. About the 1st June, plant in rows 22 
inches apart, — either using a drill, or having marked out the 
rows with a corn marker, — ^at the rate of six beans, to the foot 
Hoe about the 26th of June, and again about the 16th of July ; 
perfectly destroying the weeds. It is believed by the most skil- 
ful growers of this crop, th^t it is better not to plow, or other* 
wise disturb the ground, if the weeds can be kept down by hoe- 
ing. When the pods have turned yellow they are ready for 
harvesting, which is done by pulling the plants, and striking the 
foota against a stick held m the left hand, till they are dean; 
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&e plants bm then lightly stacked on the ground, raik or blocks 
of wood having been laid for the purpose. The stacks should 
not be so large Ihat the sunnshine and wind cannot enter. 
When entirely dry, they should be hauled, and immediately 
thrashed by flail, otherwise the pods will again absorb the mois* 
iure, and heat The beans should be spread for a few days oa 
ihe bam floor and occasionally turned until they are perfectly 
dry; as even, after thrashing, if thrown into too laige a heap^ 
they win be apt to mould 

$73. The following is an account of the expense of raising a 
crop of one acre as above, in Jefferson county, ^. Y., in 1861. 
The kind used was the ** small early Vermont Bean.* 
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874. The crop varies from 15 to 40 bushels. Aahigh as 60 
bushels is said to have been raised to the acre in New York* 
Of late years, the aupply has rarely proved oommeraurate with 
the demand. 

875. The straw is eaten by horfied catte and sheep. For 
tbe last it is^ in common with pease and pea stiaw, particubri j 



excellent iti eonsequenee of the large amount of mdplmr wUfih 
k contains — ^this being an inaportant element in wooL 

376. Lbntils are rarely or never cultivafted in the United 
States except as a garden plant. The seed has been distributed 
(1853) by the Patent Office; and in this manner this useful es^ 
culent may become better known. In the south of Europe 
and in Asia it enters largely into the food of the people. There 
are several varieties of it, distinguished by the col(»r of their 
seeds, the greater or smaller growth of their steips, and the 
earlmess of their period of ripening. 

377. The Lentil requires a somewhat light soil and warmth. 
It is greatly less productive of straw than the pea and the bean, 
and the produce of seed is also comparatively small. There 
could be no benefit in introducing it into field-culture in this 
country. In gardens, it may be cultivated as peas are. 

378. The Tare or Vbtch is largely grown in Great Britain 
as a forage-plant, for which purpose it is much esteemed. In 
the United states it does not appear to be usually cultivated, 
though it will prosper in the northern States. There are sev- 
eral species and varieties; and in situations where grass is defi- 
cient, and regular rotations of crops are employed; or where 
grass fails early in the season, as cm many of the Prairies, this 
crop would prove beneficial. All animals are fond of it, and 
all thrive on it in an eminent degree. Hogs may be fattened en- 
tirely on it It causes milch cows to give more butter than any 
species of green food; and horses can be kept fat on it 

/ 379. In Europe it is sown both in autumn and in spring, but 
in pur Korihem States, it would necessarily be a spring crop 
only. It requires land in good condition and free from weeds. 
In Scotknd, manure is always given it, and the land is well 
worked. It possesses the advantage of growing on idl classes 
of soils. It is generally sown broadcast, at the rate of 3 to 4 
bushels per acre; but oats are frequently mixed with it, when 
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1^- to 2 bun^eb of Tares, and 1 bushel of oata are enottgK 
Liglit or poor soils require more seed. The Hopetown^ or 
White-flowered Tare, is considered the most valuable Tariety, 
When intended for fodder, Tares are usually cut and fed to 
stock in stables or yards. If intended for seed they may bo 
treated as pease, being cut with a scythe. If fodder is wished 
for, sowing should take place in rotation ; and the plant be used 
after the pods are formed, but loi^ before the seeds become . 
ripe. 

380. LupiKBS are grown with us as a garden flower, but i^ 
Italy are used both as food, and tx> plow under as a green ma- 
nure, a practice derived from the ancient Romans. The flavor 
is said to be coarse and bitter. They flourish in light sandy 
lands, but can be of no value to u& 



CHAPTER XIll. 



GRASSES AND OTHER FODDER PLANTS. 

381- Ajs the production of domostic animals, and inanure 
depeiiJfl on grasaea, we ti^jn^idyr tlie^e aa uext In iinpoKatiee* 
Tbo Belgians have a prov<?ib winch should be writ to a hi leittem 
of gald ou every barri-tloar: " Without diiii^i no crops; with- 
out catllL^i no dung; without grass, no cattle*" 

382- Tho botanical fuinily of Gni3aes ( Gramititm^) m ex- 
tremely numerous; there are few parts of the world wliere 
Bome Kpocies are not found growiiiir wild; wliile in nioderats 
climates they form the great mass of vegetable production. In 
Agrieuiturej they are usually divided into (a^) wild grasses^ and 
(h^) cultivated or Uine grasses. These latter (h^) are grosses 
of peculiar value, whidi are regularly sown; wlnle the former 
^a^) spring up naturally where they are found, without aowingi 
With very few exceptions, grasstes do not change into varietleH 
by cultiviition^ like other plau^ but retnain the i^aine as when 
wild. In England, over thirty distinct speeies are employed 
for different soils and purposes. In the United Stales, not 
more than half a dozen, at the utmofit^^u'e usually sown, though 
Vti have a great varii?ty of ^vild species. JSevendj-two ha\c ill- 
ready been detected in Michigan^ without counting those that 
have been introduced, The culture of hay, at present, is prin- 
ci pally cotifineil to the Ea^iternj Middle, and Western Stales, 
from which the Southern marliets are njainly supplied, in the 
form of pressed packiigos or h.ilea. 

The r«MciD fur using ho mntij npect^i of grMses ai th« En^llib do| 
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(and in which respect it is Teiy important that we ehottid follow theft 
•zarople,) is that a greater weight can be prodaoed on an acre ; tome 
are of temporary duration, some of permanent ; the period of matura- 
tion difiers, so that, when mixed, some axe always in the best condition 
for pasture ; the nutritive powivr difTon ; some are best adapted Ibr pas- 
ture, others for meadow ; and some prosper in one sort of soil, others 
in another sort. Hixed grasses are found to feed animals more profit* 
ably than one single kind ; and it may be said, that the improTcment 
of stock in Great Britain commenced, and has kept pace with the intro- 
duction of cultivated grasses, and other fodder plants. Great fteins- are 
taken in that country to find and cultivate the best species. In thf 
United States we have been much too negligent in this respect. 

In 1840, the hay crop of the United States was 10,248,- 
108| tons; in 1860, 13,838,579 tons; in which, however, clover 
is included. 

383. The following species are the most valuable : 

(Of) Phlettm pratense. Timothy, Herd's grass. (Meadow 
Cats-tail.*; 

(by) Agrostis vulgarU, Eed Top, Herd's grass. 

(c, j AgrosHs Ma, White Bent Grass, White Red Top, 
Fiorin. (Marsh Bent Grass.) 

(dy) Muklenbergia Mexkana, Fowl Meadow Grass. 

(e^) Poa Fratensis, Gieen Meadow Grass, June Grass. 
(Smooth-stalked Meadow Grass.) 

(fy) Poa campreasa. Blue Grass. 

(gy) Poa trivialis. Bough-stalked Meadow Grass* 

(hj) DactylU glomeraia. Orchard Grass. (Rough Coeks- 
foot Grass.) 

(if) Lolvwm italicum. Italian Rye Grass. 

(jy) LoUum peretme. Perennial Rye Grass, or (Darnel.) 
, (ky) Lolium onnMum^ Animal do 

There it % epeeies of Eye or Danel graei {LoHmn Umnatntnm,) grettly KwmMIiig 
tbe Perennial, which it poieonom to eiery thing bi^ hoje. It ie natoraliBed in Mae- 
MchuiettB. In some puts of Europe it ie a weed among wheat, Mid when eaten iai 
flMT iaff«quentl7 &tai. (Ah *tr 1 1 ^JML Seitm:,. Jmu 1851, p. S99.) 

•The last name within brackete in this list is that which ia nsualljr UMsd hj English 
writeifl. Those mark»d*belonf to the South. 
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flj) AnthoxarUhoM odoratum. Sweet-scented Vernal Grass. 

(m^) Alopetunts pratensis. Meadow Fox-TaiL' 

(iij) Oynosurus cristatus. Crested DogVTafl. 

(a^) Avena flavescens. Yellow Oafc Grass. 

(p,) Triticum dasystachyum, Michigan Coucli Grass. 

(q^) Phalaris Americanck Ribbon Grass. 

(fj) Festuca elatior. Tall Fescue Grass* 

(sj Festuea pratefim. Meadow do. 
^ . (t^) Tripsacum daetyloides. Gama Grass.* 

(Uf) Sorghum hatpemse, Guined or Egyptian Grass.* 

(v,) Cynodon dactylon, Bermuda Grass.* 

(v><,) Grama.* ^ 

Besides these there are several species of Poa and Festuca 
that are valuable for pasture. When the subject is better in- 
vestigated, undoubtedly many indigenous grasses will be added 
to the list, especially from California. 

384. We will notice, in as small a space as possible, the pecaliarities 
of these ^sses : (a,) is a Dative of both Europe and the UDited 
States. It may be . fouod growing wild in the coanties of Ingham, 
Olintoo, Shiawassee, (&3.,in Michigan, upon certain loamy clay soils, in 
great luxuriance, and it is known to spring up, without sowing, on 
clearing off the woods, and plowing. It is the most generally cultiva- 
ted grass for dry soils in the United States, affording 1^^ to 2!^ tons of 
dry hay per acre ; sad in favorable situations remains pcn-manently 
for very many years. It abounds in seed, which is easily saved, yield- 
ing from 10 to 34 bushdb per acre. ( WiggvM,) To save the seed, al- 
low it nearly to ripen ; mow ; bind and shock like wheat, and thrash 
with horses. With a proper fanning mill, the seed can be perfectly 
oluaned, as readily as that of any of the cereals. According to Mr. Sin- 
clair,* the ntltrltSve valne is double when ripe compared with the period 

* A ftw years siace « venr extensive examination of the nutritive Value of ttie Eng. 
liah grasaes woa made by George Sinclair, imd^r the direction of the Duke ot Bed- 
ford at hia estate of Wobum; uid the results were published in an octtvo volume, 
with colored copperplate en^cravings of most of the grasses, under the name of Hprtua 
Oraminena Wobwmeiuit. The work is now very difflcult to obtain. The only copr 
we have seen in America is in the library of the Patent Office, Washington. Much 
interesting information was collected by Mr. S., but his labors are of less value than 
th^ ought to have been fiy>m his want of skin as an analyst, and his ignoranoe of the 
principles of nutrition. As, however, no one hts gone over the same ground, his 
book is often gnoted and refenred to. The chief navJtM wiU ba found tabulated In 
JilsrCs AnurTFarmBook, p. ifo. 

11 
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of powering, while tbe weight is the same. The ripe crop exceeds the 
flowering in yalue as 14 to 5. It is usually sown with wheat in tbe 
£Edl, or with oats or barley in spring— the latter being preferable— and 
red clover is generally mixed with it If sown alone, half a bushel of 
seed, or if with clover 12 quarts of grass, and one pound of clover is 
the proper quantity. Many persons sow less than this, but there is no 
economy is stinting grass seed. There should be enough to form a thick 
sod the first season. In heavy clays even more seed maybe requisite. 
Timothy may be cut in the morning, and hauled into sheds or barns the 
same afternoon, using a bucket full of salt to each ton ; but if stacked, 
it must be drier. The faults of this grass are : 1, the coai-se stem and 
head. 2. The deficiency of leaf. 3. The small quantity of the aftef 
crop ; and 4, the dying out of the plant in winter in certain classes of 
soils* It is better adapted for horses and neat cattle than for sheep, and 
compares badly with the fine, leafy hay of the English meadows. It 
is well adapted for mixing wi^h other grasses . (6) and (c) Both belong 
to wet or marshy lands, and will not prosper in entirely dry soils ; they 
can, therefore, scarcely be called cultivated grasses, though- they are often 
sown in such situations. They are nativps ojlthe United States. They 
have creeping roots or stolons, and are very c|i£Scult to eradicate. The 
two greatly resemble each other, but the latter has white instead of red 
heads or flowers. In England, they are not held in much estimation. 
With us they are placed as hay, by maoy persons, on a level with Timo- 
thy, and for sheep they probably surpass it, the stalks being fine, and 
the leaf abundant. They afibrd good pasture, and grow rapidly alter 
being cut or grazed. The latter species (<;,) is called Fowl Meadow grass 
in many paits of Ne^ York, a name which has led to much iconftision. 
If sown in marshes, they readily exterminate the coarser grasses and 
weeds, and form a productive meadow. About one bushel of seed to 
the acre should be used, or two bushels if sown on clean plowed la^d. 
About 1)^ tons to. the acre of dty hay is the usual product, the grass 
diminishing greatly in weight after cutting. ((/,) Till lately, this graa« 
has only been sown in Massachusetts, where it is also called i)iid(;-^aM, 
and Swamp'foire-grass, but it is now getting into general fkvor. It is 
mentioned by the Rev. J. Eliot, of Connecticut, as early as 1751, from 
whom we learn that it was supposed to have been brought Into a poor 
. piece of meadow in Dedham, Mass., by ducks and other wild water- 
fowls, and therefore called by such an odd nama There can be little 
doubt, however, that it is indigenous to Michigan where it is frequently 
met with in swamps. It grows tall and thick, and makes a soft and 
pliable hay. One good quality is that it does not spoil by standing 
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afber it is ripe, but may be oat any time from July to October. It is 
represented as yielding heavy crops ; grows about three feet high ; and 
is essentially fine* in the stalk with abundance of leaf, flower, and seed. 
Indeed, it appears to be the best American grass for damp soils yet 
known^ and is worthy of very extensive culture. It is found to succeed 
best in drained marshes, which can be overflowed for two or three weeks 
in the sprh\g and winter. When sown in such situations the land should 
be plowed, and between two and three bushels of seed harrowed in, 
with nr without a grain crop. It may, however, be sown in lands too 
wet to plow, though yielding in such places an inferior crop ; and it 
would be well to mix the two last species (6) and (c) with it (Br. If. 
Wheatland in Farmer's Companion, vol. ii, p. 5.) («,) Is or has been 
abundant in all the Northern States, coming up immediately after the 
forests have been cut down, though it is now said to fail in the older 
Easterq States. It belongs to dry soils, and forms a thick, though shal- 
lop sod, and excellent pasture, especially for sheep. In heavy timber- 
ed day soils it is gisnerally mixed with the indigenous white clover. 
( TrffoHum repena.) The stalks or culms are short and naked, the leaves 
reclining partially on the ground, and it is only when peculiarly luxuri- 
ant that it is worth cutting for hay. It is found, however, in all old 
meadows where the soil is adapted to it. It is rarely, if ever, sown, 
though the seed may be collected without difSculty. It dries up after 
flowering in, June, bat in the damp climate of England, it appears to 
grow more luxuriantly. ''At the time of flowering, the produce on an 
acre is 10,209 lbs., when ripe 8,507 lbs., and the lattermath (afterffrass) 
U 4,083 lbs., and bears nearly an equal value with the ripe crop." 

(/,) Is the well known Kentucky Blue Chraas^ so famous as pasture. 
It much resembles the last, but is of a deep color, with a bluish hue, and 
is better adapted for making hay. The late Hon. Henry Clay informed 
the writer that when he first went to Lexington, Ky., that county was 
covered with cane-brakes, the trees standing at dif^tant intervals ; and 
as soon as the cane was destroyed the blue-grass appeared. It is said 
to be confined to a peculiar geological formation, one of the lower lime- 
rocks of the great western coal field ; and that the underlying rocks 
can be distinctly traced both in Eontocky and Ohio by the existence of 
this grass. If this proves to be everywhere the case, as present circum- 
stances incline us to believe, this grass must be considered as strictly 
local in. its habitat. The seed may be purchased at the Cincinnati seed 
stores. 

(^,) Aoeording to Prof. Gray, th:s grass is not a native of America, 
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though naturallEed in some parts of the Eastern States. It resembles 
the June grass (e.) Donaldson in his Treatise on Graates does not 
speak favorably of its productiveness in Bngland, although it is sown 
among others for pastures. It nequires a shelter^d situation on damp 
clays and sti'ong loamy soil% and is easily hurt by frosts. 

{h,) This grass is also a native of England^ but has become entirely 
naturalized in the Atlantic States. It belongs to dry soils^ (hough it 
does well in moderately damp situations, and, in its native state, grows 
in clays and heavy loams. It prospers well in the neighborhood of De* 
troit, proving quite hardy, and is about a fortnight earHer in the spring 
than either Timothy or June grcus. It is a large, strong, tall grass, with 
somewhat coarse culms, and abundance of leaf ; but, unless annually 
pastured, it has a tendency to grow in clumps instead of covering the 
ground. This is corrected by gnzing the meadow in spring and fall. 
It succeeds well under trees, (hence its American name,) and the leaf, 
when cut or eaten, continues to grow ; unlike THmothy, which must 
throw up a new leaf. " The produce, when flowering, is 27,905 lbs., 
per acre; when ripe, 26,544 lbs., and the lattermath, 11,910 lbs." Un- . 
der most circumstances, it is essentially a most valuable grass, and is 
much relished by all kind of stock. It is the favorite grass of the rich 
pastures around Dublin, Ireland. The aftergrass is very abundant, and 
does not seem to suffer from heat as much as our gi-asses. It should al- 
wfiysbe sown with oUier species, but it ripens about a fortnight befoie 
Timothy. The Balled Drop-seed grass, (Muhlenbergia glomeraia, Trin,) 
Bomewhat resembles it, and might, we are inclined to think, be profita- 
bly sown with other species in wet places. The latter is a native of 
Michigan. 

(t,) Undoubtedly stands at the head of all cultivated grasses for pro-, 
ductiveness, for feeding qualities, and for hay, but like all the Rye 
grasses, it has a tendency, if allowed to seed, to impoverish the soil. ** It 
is probably a distinct species and not a mere variety. Compared with 
the common Bye grass, it arrives sooner at maturity ; has a greater 
abundance of foliage. Which is broader and of a lighter color ; grows 
taller; spreads less on the ground ; its spikes are longer; the seed is 
lighter, smaller, and less in quantity! It is preferred by cattle to any 
other grass. It grows through winter ; is earlier in spring ; does not 
suffer from heat ; and continues growing luxuriantly till checked by 
frost. The true species is perennial, and prospers well in the neighbor- 
hood of Detroit The great difficulty we have found with it, is that 
cattle, horses, and sheep are so fond of it, that when mixed with many 
other varieties they leave all the rest, and eat this grass deep into the 
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soil, thus deBtroying it. When not allowed to be pastured, it is veiy 
laznHant, and makes excellent hay, generally seeding twice a year in 
tkis Jatitade. We are inclined to believe that the common and the an* 
Bual species, have often been sold for the Italian in the United States , 
and indeed, it is said that it can only be procured pure from a few 
grsat seed-dealers in England. In that country, it is usually sown with 
red clover, at the rate of 1 to 3 bushels of grass seed, and 8 to 16 lbs., of 
cloTW seed to the acre. {See Patent Office ReporU, 1845, pp. 373, 376 ; 
1846, p. 258.) 

(/) Is more osed in Great Britain for meadows on all kinds of soil, 
and mixed with other grasses in pastures, than any other species ; (Jc,) 
resembles it in all respects with the exception that it is an anotial, and 
therefore used in rotations, where one year's grass only is required. 
Experience has given them a very high leputation, and late analyses, it 
i» said, have proved them to be the most nutritive of grasses. They 
are generally sown with the clovers at the same rate as the previous one 
(i). ' They would be found highly profitable in the wheat soils of Mich- 
igan to sow with clover ; the clover not being diminished in quantity, 
while this excellent grass is added to it. They are gradually finding 
their way into fator in the Atlantic States, though their appearance, 
compared with Timoihy is un&vorable to them. .There are several im- 
proved varietfes, as pacey*8, SHckney% JRusael'a, <&c A late writer in 
the Journal of the Highland AgrwuL Sceiay, (October, 1853, p. 11>,) 
mentions the following objections to the Perennial Rye grass* (y) " Its 
growth is much stunted by being cropped or cut over ; it is impatient of 
drought ; it throws out few roots or radicle leaves ; it covers the land dfkr- 
ing summer with dry innutritions herbage." These objections, which 
are probably exaggerated, do not apply to the Italian species. 

(/,) la chiefiy valuable as pasture, the leaf being short, and the rich 
perfume being loA when the grass is ripe or dried. It is to this that 
the English meadows owe their well known odor ; and the butter made 
in Delaware County, Pennsylvania, (where tiiis grass has long been 
nataralized,) its excellent flavor. It prospeis well in the neighbor- 
hood of Detroit, though it is a native of Great Britain. It is there con- 
sidered the earliest of all the gx&sees, and succeeds best in moist locali- 
ties, such as rich deep loams, but not in wet soils. Its owes its peculiar 
ssent to an aromatic essential oil of which benzoic add is the base. The 
same flavor may be imparted to butter, by giving the cows 90 to 30 
grains of Benzoin twice a day, previously dissolved in hot water, and 
mixed with meal. This should constitute a part of all mixtures of grass 
seeds, intended for permament pastures. The seed is difficult to pro- 
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cure, and therefore ezpeD8ive,but it is found that in FennRylTnoia, irhen 
once it is rooted, it is only exterminated by the plow. {See Patent Office 
Report, 1849, p. 373.) With the writer, in a very rich damp loaoQ, the 
culm gi'ows fully three feet high. 

(m,) Is held to be the best permament meadow grass in England, for 
rich lands. It so greatly resembles Timothy that it is diMcult to diitin- 
guish it when not in blossom, but it a^rds much more leaf, the culm 
is finer, and the aftergrowth heavier. We have found the winters too 
cold for it in Michigan, and would not recommend it in this latitude. 

(n,) Is a^ an English grass, of second rate value, and has proved too 
tender for this climata Where it prospers it ia chiefly valuable for 
pasture. 

(o.) The same remarks will apply to this. (/},) Our ezperience with 
this has been accidental, it having appeared in the comer of a perma- 
ment meadow, and spread over a large space, exterminating all the 
other grasses. It is an early, rich growing species, with great abund- 
ance of leaf, stalk and seed, makes excellent hay, and cattle of all kinds 
prefer it to Timothy, We mention it here that more expeiiments miay 
be made with it Should it not prove difficult to exterminate, like the 
English Couch grass, we know no native species tiiat has more to re- 
commend it on day soils, {q,) This, known as, the Rihbon-graB* of 
the Gardens, prospers luxuriantly in wet marshes, soon covering them 
over, and forming a dry elastic surface. After a few years, the leaf as- 
sumes one color. Homed cattle eat it, but horses do- not appear to like 
it. It may be planted^ by throwing roots into the water, at a foot or 
two distance from each other. The seed appears to be barren, and it is 
subject to a species of Ergot, Mr. Allen failed to make it prosper on a 
clay marsh in New York, (r) and («.) Prof. Gray, supposes these 
grasses to be naturalized from Great Britain, and that the latter 16 pro- 
bably a mere variety of the former, but a more valliable grass. They 
prosper best in moist or boggy alluvial soils, but are of little general in- 
terest in this country. Of the Southern grasses we know nothing per- 
sonally. The best accounts of them will be found in various volumes 
of the Patent Office Reports,^ 

*Since writing the above, a communication has been receiTed fr>im J. M. McAIIiS' 
ter, Esqr., Summerrille, Cass Co., Michigan, who has experimented upon a great va- 
riety of native and foreign grasses. He finds Orchard gram peculiarly valuable ;'bat 
the most important that he has met with, Is Bandal OrMf^the seed of which was re- 
ceived from Virginia. He, has succeeded in intit>ducing this extensively into Cass 
and the neighboring counties. {See Farmei^ CompauioK, voL iii, p. 30.) The seed 
resembles that of the Bye Grass; the living plant we have not seen, and do not know 
the botanical name. 
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^e TusMOO Orastt from the Falkhnd Islands; and the Pamptu Orast, from the 
Prairies of South America, have been introduced, the first into Ireland, and the lat- 
ter into Scotland, with great promise of success. There is Uttle doubt but that they 
would be fbnnd yaluable in our Southern and Middle States. They are both remark- 
able for their ibeding qualities. It Is belieTed that the TitS3ae Chrau requires the 
neighborhood of tlte Sea j or at least, of salt sjirings. 

S85. As regards the Analysis of grasses, little seems yet to 
have been done with accuracy. Perennial and Italian Rye 
Grass have been carefully examined by Thompson and Way ; 
but with this exception we have no means of ascertayiing what 
species are included under the terms "Hay*' and " Grass," ana- 
lyzed by the various chemists; while the probabiHty is that 
each grass differs ii^ its constituents, in its amount of nitrogen, 
and in the peculiar salts which it requires ; and, likewise, accord- 
ing to the soil and climate in which it is grown. The English 
meadow hay is usually formed of 20 or 30 species, besides 
clovers; of the German we have no particulars. Mr. Norton 
gives the following " average of organic substances in Mead- 
ow Hay, from Boussingault and Johnston," but thinks the 
amount of nutritive matter too high. 



Water, - - 16 

Starch, • - 4 

Gum and SQgar, - - 13 

Ahh, 



Nitrogenous sttbstances, - 7 

Oil, - - 3 

Woody fibre, - - 50 
8 



386. Thompson gives the following analysis " of almost en- 
tirely Bye grass, (Lolium perenne,^) 

Water, .... - 75 

Soluble Salt8, > i oa 

Silica and Insoluble Salts, 5 ' ' " - i^* 

Organic matter, - - - - ' - 23.66 

Or reducing the same to its ultimate constituents, when fresh 
(A,) and dried at 212 ® F. (B,) together with h^y made at 
Giessen, (J)r, WtU;) species of grass not mentioned (C ;) and 
hay grown in the neighborhood of Strasbuig, France, (Bous- 
iingavUj) species not mentioned (D) : — 
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A. 


B. 


c. 


D. 


Carbon, 


11.35 


45.41 


45.87 


45.80 


Hydrogen, 


1.48 


5.93 


5.76 


5.00 


Nitrogen, 


0.46 


1.84 


hl.55 


1.50 


IT^' . . ■ . ■ 


10.39 


41.54 


38.70 


1.32 


5.28 


6.82 


9.00- 


Water. - 


75.00 









Thompson found the amount of solid matter in this grass to 
vary from 18 to upwards of 30 per cent> according to the earfy 
or late period of growth. When grass, first springs above the 
surface of the earth the principal constituent of ite early blades 
is water, the amount of solid matter being comparatively trifling; 
as it grows, the deposition of a more indurated' form of carbon 
gradually becomes more considerable; the sugar and soluble 
matter at first inca-easing, then gradually diminishing, to give 
way to the deposition of woody substance. 

Table of Eye grass before and after ripening. 



Water, 
Solid matter, 



I8th June. 



76.19 
23.81 



23d June. 



8!. 23 

18.77 



ISth July. 



69.00 
31.00 



These are important &cts; for if the sugar be an important 
element of the food of animals, then the farmer should cut 
grass for the purpose of hay-making at that period w.hen the 
largest amount of matter soluble in water is contained in it. 
This is at an earUer period of ite growth than when it has shot 
into seed, for it is then that woody matter predominates — a sub- 
stance totally insoluble in water, and therefore less calculated to 
serve as food to animals than substances capable of assuming a 
soluble condition. This is the first point for consideration in 
making hay, since it ought to be the object of the farmer to 
preserve the hay for wintdr use m the condition most resem- 
bling the grass in ite highest state of perfection. 

100 parte of the stem and seeds of Rye grass when dried as 
hay, gave : 



AGRICULTUBAL TBXT-BOOX. 



169 



Water, 
Organic 
Ash,< 



15.50 
79 52 
4.98 



19 30 

75.72 

4.98 



11376 

82.548 

6.070 



387. Inorganic constituente of Rye Grass (Lolium Perefi- 
nej Stem, (A,) and seed (B,) (Thompson,) and Italian Rye 
Grass (L. UcUicum,) in flower, (C,) and in seed (D.) ( Way,) 





A. 


B. 


0. 


D. 


Silica, 


64.57 


43.28 


59.18 


60.6 


Phosphoric acid, 

SnlphuiicBcid, - - - 


12.51 


16.89 


6.34 


6.3 




3.12 


2.82 


13 


Chlorine, - - - 




trace. 


2ii7» 


5.6* 


Carbonic acid, - - - 




3.61 






Magnesia, ... 


4.01 


531 


253 


2.6 


Lime, ... 


6.50 


1855 


9.95 


12.3 


Peroxide of iron, Ac, - 


0.36 


2.10 


0.78 


0.3 


Potash, 


8.03 


5.80 


12.45 


10.8 


Soda, 


2.17 


1.38 


3.98 


0.1 



Thompson observes " There is no doubt that these numbers 
undergo very considerable modifications on different soils.'^ The 
seed tends to remove a larger portion of phosphoric acid from 
the soil than the stem; the quantity of acid found in the seed 
exceeding that in the stem by one-fourth. The same remark 
applies to the lime. The quantity of alkalies is twice as great 
in the stem as in the seed, while the total aeh of the seed is a 
sixth part superior in amount to that of the §tem. 

388. According to Boussingault, 10,000 parts good meadow 
hay (species not mentioned) contain 64Y parts of inorganic mat- 
ter, consisting of : 

Potash, ... 130 

Soda, - - • - le 

Lime, - • - 107 

Kagnesia, - - - -,43 

Oxide of iron, • • - '5 

*GlUoriide of Sodium. The amount of tfaia JB remarkable, and fMy be the reason 
whj cattle are ao ibnd of this graaa. 
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Silica, - - - - 189 

Sulphuric acid^ - - - 16 

PhoAphoric acid, - - - 33 

Chlorine, - - - 15 

547 
The Nitiogen amounts to 1.65 equal to 2 per cent of Ammonia ; the 
fat, wax, or oil to 3.8 ; and the starch, gum, dextrine, and pectine to 50 
per cent, the rest being woody fibre and waste. 

389. Liebig gives the foUowing summary analysis of " Hay :*' 

100 parts of hay ^ried in the air contain 86 of dry matter. 

14 of water. 

100 
100 parts of hay dried at 212® F.=116.2 dried in air contain : 
Carbon, - - 45.8 

Hydrogen. - - 5j0 

Oxygen, - - 38.7 

Nitrogen, - - 1-5 

Ashes, - - 9.0 



100.0 
100 lbs. of hay dried at the ordinary temperature contain 1.29 nitro- 
gen. 
240 oz. of snch hay=l5 Ibe. contain 3.095 02. of nitrogen. 
72 oz. of oats, =^}4 1^* contain 1.34 oz. of nitrogen. 

4.435 
390. Prof. Way has giren the water (A,) and flesh forming constitu- 
ents (B,) of the following grasses, in 100 parts. 

A. B. 

Sweet-scented Yemal grass, - 80.35 - - 2.05 

Orchard gi-asfi^ - - 70 - 406 

Meadow barley, - - 58.85 - - 4.59 

Timothy. - - 57.21 - 4.86 

891. The following principles may be laid down, (a,) The 
proportion of soluble matter yielded by any species of grass, 
when made into hay, varies not only wiUi the age of the grasses, 
when cut, but with the soil, the climate, the season, the rapidity 
of growth, the variety of seed sown, and with many other cir- 
cumstances which are susceptable of constant variation, (bj) 
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Animals have the power of digesting a greater or less propor- 
tion of that part of their food v^iotx is insoluble in water. 
Even the wOody fibre of the hay is not entirely useless as an 
article of nourishment, (cj The most valuable constituente of 
the grass, such as the albumen, casein, starch, sugar, &;c,, may 
undergo great and ruinous change by fermentation and washing 
before and after the hay is put in stack or bam; so that ill-made 
hay, exposed to rain, may be inferior in nutritive quality to the 
coarsest straw, (d,) The. riper the straw or grass, the less solu- 
ble matter does it contain ; and soil, season, and manure will 
equally affect the quality of hay. One field will grow a hard 
wiry grass, while another will produce a soft and flexible plant, 
and highly nutritious hay. In England, a much higher price is 
given for hay cut off old grass fields, than for the first crop grown ; 
and race and hunting horses are fed on hay over a year old, 
new hay injuring their wind and condition, (e,) Thompson 
foond that the soluble matter of hay capable of being taken up 
by cold water, was as much as 5 per cent, or nearly a third of 
the whole soluble matter in hay. Thence we may form some 
notion of the injuiy liable to be produced by every shower of 
rain which drenches the fields dunng hay harvest But hot , 
water will extract over 16 per cent of soluble matter; and if 
we consider the warmth of the soil and hay, and also of the 
rain in summer, the loss in this country is probably much greater 
than 6 per cent (f,) The bleaching of hay is owing to the 
loss of wax, as much as 2 per cent of which may teadily dis- 
appear. But this wax is important for fattening; and bleached 
hay is decidedly deteriorated in feeding qualities In Scotland 
100 parts of hay were found to be equivalent to 387^ parts of 
grass; or it requires nearly eight tons of grass to yield two tons 
of hay to the acre. By late analyses at the Boyal Agricultural 
College, Cirencester, England, Italian Bye Grass was found 
• to contain : 

Water (in natural or green state,) ... 80.770 
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Kitrogenized, or fleBh-forming Jnatnral stata, - - 2^1 

matters, - - Jdried at2120F. - 14.87 

Kon-nitrogenons, or heat and &t- \ Datural state, - - 14.3d9 

forming matters, - - J dried at 212® F. • - 75.09 

loorgamc matter or «ib. - jSJSu.ti^p. " . " ,1^ 

In making hay for oiir own use, but more especially in purchasing, 
hay, all these points mast be taken into consideration. A load of hay, 
before seeding, caicfaUy dried, not exposed to rain or heavy dews, put 
by in sheds with salt so that fermentation is impossible, bears a much 
higher intriruic and therefore money value than hay carlessly made, on 
which rain has fallen, and which has been stacked damp. A apiritucua 
smell is not uncommon in stacks, which shows that the sugnr is lost, 
and with it, probably, most of, or all the nitrogenous constituents. Such 
hay as we have mentioned last, is probably infeiior in value to well 
saved oat straw. To be a good judge of hay, requires both much ex- 
perience, and the consideration of many particulars ; wbile the differ- 
ence in nutritive qualities between good and bad samples— frequentiy 
resembling each other to the eye— is very great Old hay, that is, hay 
which is over a year old, other things being equal, is always the most 
valuable. Some chemical change tak^s place by which it is supposed 
to be rendered more nutritive ; and as .has been already stated, horses 
prosper better upon it. The same peculiarity is found in grasses when 
used for pasture. It has been noticed, in the valley of the Ken net, Eng- 
land, that sheep might safely be. fed upon, or soiled with the grass of the 
Jktt crop of the water-meadows, but it was dangerous to do either with 
the second crop of the same grass, ( Q, W. Johnson. ) Pi-of Way analysed 
the grass of such meadows taken April 30th (A,) and 2&th June j[B,) 
and found that in lOQ parts in a green state there were contained : 

A. B. 

Water, - - 87.58 ' 74.53 

Nitrogenous matter, ^ - 3.22 2.78 

Fatty matteiv - - 0.81 0.52 

Starch, gum, sugar, Ac, - - ^.98 11.17 

Woody Fibre, - - 3.13 8.76 

Ash, - . - li28 2.24 

This not only shows that the very season at which grass is cut or fed 
is a matter of importance, but elucidates a beautiful provision of na- 
ture. In spring, growth is provided for, and heator fet i^ not requisite, 
but in order to provide for the cold of winter, the later grass abounds 
in fat forming constituents, so that a provision may be laid up for the 
inclement season. 
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392. Grasses prosper, on the great majority of soils,— not on 
all — ^but those containing a fair proportion of clay and loam, 
with moisture, are the most profitable both for meadow and 



393. A field laid down to grass for a length of time improves 
the soil for grain crops, — ^much if pastured, partially if mowed. 

394. The manures requisite for grasses, necessarily vary with 
the needs of the soil, which can only be ascertained by analysis; 
but these plants peculiarly require the alkalies in the f(^in of 
soluble silicates, the phosphates of magnesia, and lime, with 
nitrogen. Unleached wood-ashes contain the silicate of potash 
in the same proportion as straw, besides several other important 
salts, and consequently are an excellent manure for this crop* 
Barn-yard manures may also be applied with profit, but they 
are generally preferred in the shape of composts. Guano, 
plaster, <$^c., are found profitable in some localities. Salt is 
highly beneficial in some soils, — 2 to 3 bushels per acre sown 
in spring. In England, nitrate of soda (Saltpetre,) at the cost 
of $6.00 per acre, has been used with profit. If barn-yard 
manure is used, it should be hauled and evenly spread on all 
knds containing clay, soon after the hay is taken ofi* ; on sandy 
lands, in spring. In both instances, harrow in spring, as soon 
the ground will bear the team without poaching, and mix the 
manure into the soil, till the whole looks black. There can be 
no injury done by tearing up the surface grass. If the sod is 
thin, sow on a little more seed and roU. By such a dressing of 
well-saved barn-yard manure every three years, a meadow may 
be kept in high condition. Such fields should not be pastured 
in spring, nor at any time when wet 

395. Timothy seed, in the United States, is usually sown with 
a grain crop; if with wheat in ihe fall or spring; with oats, or 
barley in spring. Barley is decidedly the best crop for the pur- 
pose. The first year's grass on the same field, one-half sown 
with oats, and half with barley, wiU show a veiy decided profit 
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in favor of the latter In laying dewn a permanent meadow, 
the field should be well manured, plowed deeper than Bsual, and 
put in good condition in every way. In clay soils, finish put- 
ting in the grain crop, and harrow fine and evenly. Then sow 
the grass seed, and roll in, till the surface is smooth, and the clods 
entirely broken up. In such lands Timothy seed does not re- 
quire to be deeply buried, and the same applies to clover when 
sown with it. In sand, give the grain one harrowing, sow the 
grass seed, harrow cross ways, and finish by rolling. In Great 
Britain, harrows made much lighter than the usual ones, with 
long, narrow teeth, placed rather near together, are used ex» 
pressly for putting in grasses. In some, cases a " brush har- 
row" is used for the same purpose. In very heavy soils, it is 
recommended to roll as soon as the grain-sowing is finished, sow 
the grass on the smooth surface, and finish with light harrowing. 

To sow evenly requires some experience. The seed is caught 
between two fingers and the thumb, instead of the whole hand, 
and the casts are more frequent than in grain-sowing. There 
are machines, fastened by a strap to the sower's neck, for the 
purpose of sowing grass and clover seeds, which do the work 
well, and cost only a small sum. Weeds are often conveyed in 
grass seeds, and none but the perfectly cleaa should be pur- 
chased. Such will cost more at first but will be cheapest in the 
end. The Journal of Agriculture gives a table from actual 
experiment of the proper depth at which to sow these seeds. 
Fourteen species of grasses and clover were tried, and in all 
cases those on the surface, and not more than a quarter of an 
inch in depth sprouted the best; at 3 inches none at all ap- 
peared. In certain sandy and gravelly soils, however, grasses 
and clovers are apt to dry up in summer, if the roots are super- 
ficial. (See Patent Office Beports, 1846, p. 694.) 

896. Under some circumstances, it is beneficial to steep such 
seeds previous to sowing, to strengthen and insure the germin- 
ating powers. The best mode of doing this, is to spread the 
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seeds on the bam floor, and shower over them gradually, with 
frequent turnings, as much water, at a time, as they can absorb 
without any running off. Do this for a whole day, at separate 
intervals, until they are thoroughly saturated. At night, make 
them up into a heap and cover with cloths so as to raise the 
temperature. Before sowing, spread out on ft cloth to dry in 
the sun for a short time, so that they can be easily separated. 
Old or damaged seeds, incapable of germinating, are sometimes 
sold. This may be discovered by placing a piece of flannel at 
the bottom of a common saucer, saturating it with water, and 
sowing a few seeds on it Keep in a warm place, renewing the 
water as it evaporates, and in three or four days all the seeds 
cajivble of germinating, will sprout. The sanove test may be 
applied to any kind of seed. 

In Maine, the grain intended to be sown, is wet or soaked, the 
grass seed is mixed with the grain in this wet state, to which it 
readily adheres, and in this manner it is sown. We only men- 
tion this mode to condemn it ; as either the grain must be 
buried too shallow, or the grass too deeply; in growing, the two 
will be apt to interfere ; and the plants will be uneven. 

897. These rules, with slight modifications which must be 
learnt from experience, will apply to all species of grasses. The 
small and light seeds are usually sold by the pound weight 
The^ statutes of Michigan do not determine the weight of a 
bushel of Timothy seed, but 60 lbs. is the usual standard. 

398. A groat diversity of practice occurs as to the time when 
grass should be cut for hay. So far as can be ascertained by 
theory, the period at which grasses contain the largest propor- 
tion of nutaritive matter is just previous to flowering, and while 
in blossom; but in practice, some species appear to be as good 
if not better when the seed is ripe. The question can only be 
determined by many -carefully conducted experiments; and we 
trust that a matter of such greab importance will not be allowed 
to remain in its present uncertain condition. Timothy cut 



176 AGBlCQIiTITRAL TBXt-BOOE. 

while in bldasom, makes dtisty hay, owing to ih^ pollen; which 
is unpleasant, if not injurious to stabled animals. 

Late experiments, very carefully made in Scotland, shaw that Italian 
and Perennial Rye grass, mixed faaf , and clover, cut before flowering 
(a,) when in flower (6,) and when ripe (c,) fatten in unlike proportion, 
80 as to be valued at (a,) 6d. per stone of 28 lbs., (6,) at 5|^d., and (c,) 
at 5d. At the same time it was found that good oat straw was just as 
valuable as hay for fattlening beef animals, when roots, oil-cake, (be, 
were given as the main food. 

899. The more simple the operation of hay-making the better. 
The following plan h;is been followed for many years with 
complete success, the grass being pure Timothy, and Timothy, 
Red Clover, and June Grass mixed. If the meadows are ex- 
tensive, begin mowing when first the heads appear. Do DOt cut 
till the dew is nearly or quite risen, leave till afternoon in 
swathe, rake into windrows with horse rake, and form into light 
cocks, each containing about one hundred pounds of dry hay; 
next morning, as soon as the dew is risen, throw these cocks 
open ; and leave them so for a couple of hours, and then haul 
into sheds. Let a man stand with a bucket of salt, and scatter 
• about half a handful on each large fork-full as it is packed 
away; using about an ordinary bucket-full of salt to a ton of 
liay. This is aU that is necessary. The hay will come out in 
the winter nearly as soft and green as when put by ; and will 
be eaten with avidity by the stock. If it is intended to be 
stacked, it had better stand the second day in cock, and be 
treated in the same manner as above on the third. If the 
grass has flbwered, even this labor is not necessary. It may be 
cut in the morning, raked into windrows. in the afternoon, and 
immediately hauled into sheds. By this rapid process, nothing 
is lost; the wax, the nitrogen, and the salts are saved; muoh 
labor is saved ; and risk from rain and dew is not incurred ; while 
the common salt prevents fermentation, souring, and the growth 
of the fungus so common on badly made hay, usually known as 
motdd or nmstinesSj and which is so injurious to horses^ 

•The following passage cootaiiifl much valuable practical matter, based on true 



** Bid hay vill change a hone's appeaiaoeaifi two day^ even with an 
unlimited qaanlity of oats. The kidneys are ezeited by it to eztraor* 
dinaty activity. The urine, which in this disease is always perfectly 
transparent, is disehaiged very freqnently and in copious profusion. 
The horse soon becomes hide-bound, emaciated, and feeble. His thirst 
is excessiTo. He neyer refuses water, and he drinki as if he would never 
give oven The disease does not produce death, but it renders the horse 
useless, and ruins the constitution. Miuiif hay is said " to be bad for 
the wind," and it is certainly so for every part of the body." {Stephent,) 

400. Grass is cut with (Oj) a scythe, or (bj) a mowing ma* 
chine. It is raked with (c,) a handbrake, or (dy) a hoise rake, 
of which there are several kinds. It is pitched with a hay- 
fork, for which purpose the two-tined is generally preferrecL 
The mowing-machine and the best horse-rake will cat and rake 
about 12 to 15 acres a day» under favorable circumstances, with 
four horses and two men. The same work to be done by hand 
would require about 18 men, 

401. It is laid down as a principle, ^hidi appears to be 
strictly true, that hay can scarcely be injured by its own juices 
ahne^ but if wet with rain or heavy dews it requires very care* 
f ul diying before being put away. 

402. In hauling, three and sometimes four men are required. 

pHndplM. <*DMaip haj, or em gnm, rmj be steeked with layett of ibraw, or of 
old haj, spHnUed with tall to prevent heatiiig, and to draw out the JuIm from the 
damp giasa, which la then abaorbed by the atraw.** [Ber. A. Hoxtabte, an eminent 
Eogtlah Agficvltariat, baa long practk'ed tlda mode of patting hay bj; and he finda 
that by ao dohig, not only doea the grata require but little dzyiog, bat it ao imparta 
ita jtdcea to the atraw, as to render the latter atlU more valuitble. The two are 
ptaoed In lajera, and In nae are eut fhroagb, and mixed.] " Mooldy hay, pot together 
with aalt, from 8 Iba. to 25 Iba. per too, waa better reliahed by cattle^ and 4kl rhem 
more good than aooiid hay Vitacked without aalt ; of which maiqr fautaBoea are re- 
eorded. (/eAiiaeii e» Mft, p. Itft.) In Germany they even oare freah cot graaa by 
plttlngwlthaa]t,in».totheU2ttM^ it cornea ottt qoifte ft paate,andia aaid to go 
farther m ibod than the aame qnantlty of graaa made into hay. When hay ia packed 
with atraw, the latter may Tary ft^nn one-eighth to one-qoarter, and the aalt from 
1 lb.to 3 Iba. per ewt, according to the dampneaa of the new hay. If old dry hay 
ia oaed initead of atraw, it moat be ia larger proportion brcaoae leaa absorbent. 
And where neither can be had, chaff might do, or even bran If aalted enoagh to pre* 
vett fomeBtatWn.** tttmtr'* JlfiuwtiM, T«i ir , (1988) p. 280. 
12 
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One Btands on the wagon, one or two pitch to him, and one 
rakes the ground. It is not often, however, that the man on 
the wagon is able to stow it awaj as rapidly as two can pitch to 
him. Where hands are scarce, the raker is sometimes dis* 
pensed with, the hay-rake being run over the field when all is 
hauled. In changeable weather, no more should be cut in a 
day than can be well taken care •£ before night. 

403. If sheds are used, the stowing away is very simple; 
one man standing on the load pitching, one inside catching and 
spreading the hay, and one salting and treading down. If 
stacked, the man on the stack requires experience, which can 
scarcely be taught by writing, so as to carry it up straight, of 
proper size and weight all round. An ill-made stack is very 
apt to fall over, or to let the wet into crevices and cracks. How- 
ever, stacking is very deficient in economy. More or less hay 
is inevitably spoilt; and in winter it has either to be carried to 
to the bam to be consumed, exposing the remainder to 
wet, or the cattle, while feeding, are exposed to all vicissitudes of 
weather, waste much, and manure the ground, inomediately 
around the stack, inordinately. It is calculated that a good 
shed, adapted for hay above, and for stock beneath, with proper 
racks, pays its own cost in three seasons, in saving alone. 

404. Thete is a mode of increasing the yield of grass called 
Ourneyism^ from its discoverer, the Hon. G. Gumey, of Com- 
wall, England. It consists of covering the field with \\ tons 
to the acre of straw, letting this lie for some time, and then 
rakmg it off. The grass is then cut or grazed, and the straw 
again relumed. The principle on which this acts is unknown, 
but every one must have observed that> grass covend with 
straw, or a bush grows biore rapidly than when not covered. 
This mode does not appear to have been much used in Eng- 
land, and probably not at all in America. (See Patent Office 
iJepoW«,184G,p. 254,j 

405. Irrigation of meadows is of high antiquity; and 
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gready increases the yield. It requires iLe land to lie peculiarly 
in connection with running water, and a complex and artistic 
series of ditches and draining is necessary. It is too extensive 
a subject to enter upon in this work, though there are many 
positions in the United States where it may be &Torably em- 
ployed. 

406. Good old bay is long and large, hard and toagh ; color iDclining 
to green rather than to white, has a sweet taste aud fragrant smell, and 
when infttsed in hot water produees a rich, dark-colored tee. Id damp 
weather good hay absorbs rooiature, and becomes heavier. "A trusfc'* 
of good old hay weighs 56 lbs. {Stepketu.) The following rule i% 
given to find the weight of hay in bulk, but we have not tested it It 
necessarily varies with circumstances^ old hay weighing heavier per 
square foot than new ; and ripe hay heavier than if cut before blossom- 
ing. 

" Multiply the length, breadth, and height into each other, and if the 
hay is somewhat settled, ten Bohd yards will make a ton. Clover will 
require 11 to 12 such yards." 

A pecoliar mode of renovating worn out meadows has been employed 
of late years in Massachusetts. At the vnd of August or beginiug of 
September, the grass land is carefully and neatly plowed and rolled 
down. Fifteen to twenty loads of compost are next spread to the acre, 
«nd harrowed both wajai The grass seed is then sown and covered 
with a brush harrow, and is ready to cut the next summer, though per* 
haps a little later. The seed mueC be applied liberally, say three to 
four pecks per acre. ( 7Van$. ofAgricuL Socidi€9 of Momb,, 1852, p. 769.) 

There are various other modes of renovating worn out meadows when 
it is not convenient to plow them, for which see The Fmrm€r*$ Company 
ion ami HorUcukural GateiU, vol. ii, (1853.) p! 20. 

*' In forming mixtures of grass seeds, every soil ehould be supplied 
with its sppropriate mixture, both as regari^s succession and qualities ; 
«nd as the permsment ones reqaiie time to come to maturity, some of 
the more short lived should be introduced that there may be a crop 
from the brining, and also that there should be as great a variety as 
possible. The grasses thrive pernfuimently only whtn mixed, some 
forming herbage in the spring and autumn, and a few throughout the 
warmer months ; if they did not closely succeed esch other, weeds would 
eooD appear." 

The Mowing table, arranged by ons of the la^ English Seed 
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Dealers, may pro7e practicallj TBiuable. Thb asaortment of | 
Ac, is recommaoded as forming peculiarly excellent pasture. It were 
well if our American grains and grasses were tabulated in tbe same way. 
The number of seeds in an onnoo are found by eounting the number 
in a grain weight. The prices are gi^en in English sterling, 5 shillings 
being rather more than one doUar— one penny to two cents. 





Price of teed in 


ATemge 




Bcimtiflo nunwi. 


LondoD. 


weight, 
perbuah 


of aeeds in one 




per boa. | per lb. 


ounoe. 




s.d. 


B. d. 


lbs. 




LoVramitalienm, • 


6.0 


0^ 


15 


97.000 


Bactylis glomerata, 
Trifolium pretense, 


4.0 




UH 


40,000 




0.6 


64 


16.000 


Trifolium pratense perenne, - 
Alopenunis pratensu, - 




07 


64 


16.000 


5.0 


08 


5^ 


76.000 


Festuca pmteosis, - 


6.0 


0.6 


13 


26.000 




6.0 


0.6 


dii 


39,000 


Poa nemoralis sempervirens, • 




1.6 


133.000 


Lotus corniculatns, 




6.0 


62 


28.000 


Achillea Millef<4ium, - 




2.0 


29^ 


200.000 


Loliiim perenne, 


5.6 


0.8 


24 


14,850 


Trifolium repens, • 




0.6 


65 


32.000 , 



\ 

\ 



CHAPTER XIV, 



CLOVER (TrifoliumJ AND OTHER 
FORAGE PLANTS. 

40?. Next to the Qrafises, the Cloven aie the most valuable 
as fodder plants They belong to an entirely difSsient botani- 
eal ftmily, that of the LeguminosiB^ or Pulse Family, and are 
known by the generic name TrifoUum from tree, and foU" 
«em, a leaf. Thence they are frequently called m English Tre- 
foils; the leaves mostly presenting three lobes. Eight distinct 
species are found in the North United States; otheis again in 
the Southern States and California; and others in Europe. 
More than 160 species in all are enumerated by botanists. 
Nine species are cultivated in Great Britain ; usually, only two 
in the Northern States of America. The following are the 
the most important:. 

(€Lf) Trifolivm pratense^ Annualor Biennial Red Clover.*' 
(h,) ^ prctmu peftnms^Veteiaoisl Red Clovei^ Cow 



CfO 
(ffO 


• rtpens. 
" repensy 
^ hyhridum, 

** procmnhefay 
*^ mecUumj 


grass.* 
Dutch or English White Clover. 
American White Clover.* 
Hybrid or Akyke Clover. 
Lesser Yellow Trefoil, 

Low Hop Trefoil 

Cow or Marl Grass, Southern 



•TlioM narked • an either nadvM of America, or eztenalTely oatnralixed. 
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Clover, (?)* 


a) 


** incamaiumj 


Crimson Clover. 


GO 


^ alezandrinum, 


Egyptian Cloven 


(h) 


** arverue. 


Rabbit-foot Clover * 


a) 


** reJUxum, 


Buffalo Cloven* 


C^) 


** agrariwm^ 


H<^ Clover.* 



Of the above, 4 are « Red" Clovers; 3 are "White;" 3 are TeDow;" 
and the rest vary ini;. (6,)(A,)aDd {l^)vt^ in commoD use with uf# 
the latter chiefly in the Western States where it is indigenons. We 
hare diBtiDgiiished between the *' Dutch" and "Amerir^n" White 
Clovers, which Botanists do not usoally do* bnt haviofir grown them 
side by side, we ^\xA them essentially different in habit; the first (c,) is a 
tall, strong growing plant, well adapted for meadowy standing frequent- 
ly, when supported, 18 inches high ; while the latter (d^) is short, ad- 
hering to the ground, and wholly unfit for meadows. If one is only a 
variety of Ihe other, which appears probable, they are, economically, 
very distinct. The Dutch or English White Clover would be a valu- 
able additien to our plants of this family. Attempts have been hitely 
made to introduce into Ameriea the Alsyke Clover, (e,) and the seed 
has been distributed by the Patent Office. It is a native of the Sonth 
of Europe, but has long been cultivated in Sweden and Qermany, where 
it is very highly esteemed, and latterly in Great Britain. It is de- 
scribed as peculiarly luxuriant The root is fibrous, and the heads 
globular. The stems are recumbent, but they do not root in the soil ; 
''in short it may be described as a giaW white dovcr. with fleah eolored 
flowers." It yields two mowings annually. It will grow luxuriantly 
on poor, bare, obdurate days as ^ell as on light sands. It ripens its 
seed much earlier, and continues in vigor much longer than the Red 
CloveTS. When mice rooted it will remain for a great mimy years in 
full vigor, and produce annually a great quantity of herbage of excel- 
lent quality. A heavier crop of wheat is invariably produced after this 
than after other clover. The quantity of seed requisite is from 10 to 15 
pounds per acre, while it will yield over two cwt on the same area. It 
does not sufi^ from the severest frosts ; it will flourish on barren land 
where few grasses will grow at all ; and with It the soil never becomes 
" clover sick.^' (Dr.LindUy.) Such is its European reputation, and 
it is certainly worth trying extenaively in this countiy. The seed in 
London is worth two 'shillings sterling— 50 cents—per pound ; and at 
that price might become with us an artide of export. 
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TIm Onanoii CIoTer (t,) it a ttative of Die Southern an^ Central 
parts of Sorope. It is an annual, and most be sown in antaran tbat it 
may flower and amVe at maturity in the foOowiDK season. It has lat- 
terly attracted miicb attention in Soglaod. The Sgyptian clover (j^) 
is tiko an annual. The other species are small, and unfit to be sown 
alone, but are commonly mixed by the Eoirlith with grasses, for which 
purposes tbey are well adapted as varying the food, and filling up blank 
spaces. They would be piofitable with us in permanent pastures.* 

408. Bed Clover prefers dayej soils; it generally thrives in 
good wheat lands; in light and sandy ground it gets ht^ and 
frosted During its eaAj growth it always requires the shelter of 
some other plant It is apt to be lifted out of the ground and 
destroyed by frost in wintw, if eaten bare, and not covered by 
anow. White Clover grows spontaneously in most clay soib, 
such as are known as ''heavy timbered lands;" appearing as 
aoon as the forest is removed. For sheep-pasture nothing can 
surpass it; but it is usually rather short for larger stock. It 
has a peculiar effect on horses in producing severe salivation 
when in blossom, but without apparently injuring the health or 
strength: — ^why, does not appear to be ascertained. This, we. 
believe, has not been observed in the European variety. 

409. The Red species are extensively grown throughout the 
Northern United States, chiefly, however, in the moderate cli- 
mates. In wheat-culture, they are greatly depended upon as a 
sort of manure. 



*The diiftrenoe between the annual Red Clover (a,) and' Cow Ones (I,) li thvM 
given bj a bte Engliah writer. (Fiurmev'* Mmgann$, vol. lU., 1863, p. 424.) '-The 
ftnt baa a somewhat tpindle ihaped root, with but Ibw fibres, grows more upriglit, 
has fewer hairs on the item and leaves, thrives hixnriantly, stem gcnerallj hollow or 
pipey, broad leaves, and reddish-purple flowers ; the latter has a somewhat creeping 
it)ot, the stem grows xigzag and less globular than the other, and is solid or pitbj, 
with a narrow leaf which, with the flowers, bos a paler hue ; it comes into flower 
from twelve to Ibarteen days later than the first.*' We do not remember ever meet- 
faig with the first in our Western Statss, where we are incUned to believe that our 
«* krge" species is the A(f ale CUmr, U it, however, very difficidt to distinguish the || 
various species of this liunily. The OiJifbmia Clovers are spoken of as ikr surpaasirg 
•ngr we at present coltinite in the Eastern portion of the continent. 
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410. Ultinuite AVALTsn of Red Olorer (a1) (Bouni/nffttifii,) ob« pait 
of clover liay after complete desiccation weighed 0.790 : ooe part Of 
dried hay left» 0.078 of aab. 

I. A. 

Carbon, - . 47.53 47.19 

Hydrogen, • • # 469 5.33 

Oxygen, . . 67.96 37.66 

Kitrogen, • . •» - 9.06 d.06 

Aah, . * 7.76 7.76 

100.00 100.00 

A surface of 120 square yards gave 44 lbs. roots, weighed 
aflker being thoroughly dried in tlie sun; when pulremed alter 
drying in Hie stove the weight was reduced to 37 lbs. When 
p^eetly dry one acre would furnish 1428 lbs, of residue. 
Composed as fdlows: 

Carbon, • • ^ 434 per cent 

Hydrogen, - * 5.3 " 

Oxygen, - - . 36.9 « 

Nitrogen, . - 1.8 " 

Salts and earth, - • 12.6 " 

loaoo 

The same writer dhows the amount of clover hay obtained 
from, and clover roots left in the soil of one acre with the ele* 
mentary matter of the latter, which forms manure when plowed 
under, as follows: 

Prodaceofhay per aero in 1839, . • - 2292 lbs. 

do dried at 212 ®F^ - - 1810 lbs. 

Boots dried in the sun, per acre, • •* 1833 lbs. 

do do atllO^F., - - 1418 lbs. 

These roots consisted of, per acre. 

Carbon, - - • 615 lbs. 

Hydrogen, ... 75 lbs. 

Oxygen, - . ., 523 lbs. 

Nitrogen, « • • 26 lU^ 

f Salts and eurth, * • . 178 lb& 

1417Ibfc 
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Tbns retfiraing,for the nse of the next crop, 0DI7 204 lbs. of nitro* 
gen and saltan per acre« 

411. Prof. Way finds 100 parts of the foQowing doTers in 
tbeir fresh state, to contain of water (A,) and flesh forming 
principles (B.) 

A. B. 

Crimson dover, (O - • 82.14 9.9iS 

Bedcl(»Ter,(a,) • • BlM 4.27 

Oowgra88,(A.) . - 7410 6.30 

Sidnfoin, • . . 76.64 4^ 

And Dr. Anderson, (Trans. Highiand Agrieul. Society, 1 853, 
p. 609,) gives the amount of albuminous or flesh forming mat- 
ters in the second crop of clover hay at 13.52 per cent. 

Schwerts reclcoDs that 3 ewt. (=324 lb«.) of green dover yield 48 lbs 
of hay. The relation of green to dry fodder varies with the acre of the 
plant, and the meteorogical drcnmstances under whidi it has grown. 
At Bedielbronn 1 ton of dover in flower (second year*) afforded in 
hay 7 cwt.; 1 ton of dover in flower (first year,) a£brded in hay 4 cwt 
2 qurs. 24 lbs. The avenige produce of this fodder reduced to hay was 
41 cwt. (=112 lbs. per cwt.) 3 qocs. per acra {BoumngauU,) 

412. Approximate compositbn of the green stems of Red 
Clover (A,) and White Clover (B.) (Johnston.) 



Water, 

Starch, 
Woody Fibre, 



Albumen, - • • 

Sztmctlve matter and gum. 
Phosphate of lime, 
WazandBesin, • • 

413. Inoiganic analysis of Red Clover; Broad Clover (A,) 
White Clover (B,) and Cow (Jrass, (T. Meditm) (C.) 



A. 


B. 


76.0 


80.0 


1.4 


1.0 


13.9 


11.5 


2.1 


1.5 


%Q 


1.5 


ZJS 


a4 


1.0 


0.8 


0.1 


0.2 
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SedCloTer. 


A. 


B. 


C. 




BooaiiB- 
fault. 


Way. 


LtoUg. 




Waj. 




Carbonieacid, . 


S3.4 


18.9 




S3.47 


18.0 


28.51 


Salphuric acid. 


S.S 


4.8 


t.l 


1.85 


7J 


1.08 


Phonphoricactd, • 


6.3 


6J 


4.1 


6.71 


113 


5.41 


Chlorin6,&ohloride of Mdi'm 


S.< 


S.4 


4.7 




5.0 




Lime, 


S4.« 


35.4 


S1.9 


22.62 


26.4 


24.S« 


MagDMia, 


<.3 


11.2 


8.3 


4.0B 


8.2 


4.52 


fSiiEP . 


26.6 


14.9 


16.L 


36.45 


14.8 


34.71 


Soda, - 


0^ 


1.4 


40.T 




8.7 




mS, 


S.3 


3.3 


1.9 


0.59 


.%7 


063 


Oxide of iron, &c.. 


OJ 


1.0 


0.5 




2.0 




Chloride of potaatium, - 




3.0 










Dried aah. 








9.56 




7.9T 



Aocording to Sprengel, 100,000 parte of White clover in a fresh state 
contain 1735 parts of inorganic matter. 

414. The following is] a late comparative analysis of White 
clover (A,) Trefoil (B,) Red clover (g,) (C,) and Tares (D,) idl 
grown on the same land in a natural condition, on the farm of 
the Royal Agricultural College, Cirencester, England. (Dr. 
Voelcker,) 



Water, 

]Nitrogenized matter capahle of S 

producins: flesh, - - j 
SuDstances free from nitrogen ca- \ 

pable of sustaining respiration, j 
Inorganic substances, 



A. 


B. 


C. 


83.65 


77.670 


80.640 


4.^2 


4.481 


3.606 


10.26 


16.949 


13.784 


1.67 


2.000 


1.970 



82.16 
3.66 

12.74 
1.54 



By *' Tr^foirpM context leada ua to auppoae that Hop elorer (T^froenmUmM,) (g) 
la meant, but aa (he writer neglecte to give the botanical name w« cannot be auxe. 

415. The following tables, show the difference of the water 
and inorganic constituents of Red and White Clover hay, on dif- 
ferent soils. ( Way,) 





Bed Clover. 


White Qover. 




SiHeiooa 
Sand. 


Clay. 


BiUcloua 
Suid. 


Claj. 


Water, 

Ash, 

Ash calculated on the dry^ - 


13.97 
6.77 
7.87 


12.20 
7.12 
8.11 


12.60 

7.70 
8.81 


12.00 
7.61 
8.65 
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Composition of 100 parts of ash of Bed and White Clover 
hay. ( Way.) 





Bfld Clover. 


1/Vhito Clover. 




Silidoua 
8Mid. 


ex. 


Siliciow 
SumL 


Claj. 


Silica, 


4.03 


2.66 


4.63 


2.74 


Phosphoric acid, - 
Sulphuric acid, . 
Carbonic acid, 


5.82 


6.88 


10.93 


12.12 


8.91 


4.46 


7.06 


7.38 


12.92 


20.94 


18.64 


17.41 


Lime, 


36.02 


36.76 


26.32 


26.61 


Magnesia, 


11.91 


10.63 


7.46 


8.83 


Peroxide of iron. 


0.98 


0.96 


1.17 


2.76 


Potash, 


18.44 


11.30 


16.17 


13.60 


Soda, 


2.79 




3.03 


4.41 


Chloride of sodium, 


4.13 


0.68 


6.56 


4.32 


Chloride of potassium, - 




6.92 







416. Mineral matters contained in a ton of Red (A,) and 
White Clover (B,) hay. (In pounds and tenths.) ( Way.) 

A. 



SHica, 

Phosphoric acid, • 

Sulphuric acid. 

Lime, 

Magnesia, 

Peroxide of iron, • 

Potash, 

Soda, 

Chloride of sodium. 

Chloride of potassium, 



6.2 

10.0 

6.6 

66.6 

17.7 

1.6 

23.2 

2.2 

8.7 

4.7 



B. 

lbs. 

6.3 
19.9 
12.4 
46.6 
14.0 

8.4 
24.7 

6.4 

8.5 



128.4 141.1 
417. A» will be seen by these various analyses, the clovers 
are all peculiarly nutritious, containing everythmg that can be 
wanted for the growth and sustenance of an animaL The flesh 
and fat-forming constituents are large, and phosphate of lime, 
for the formation of bone predominates. The long tap-roots 
force them away deeply into the subsoil, the fibrous roots col- 
lect nutriment from the surface, and the laige fleshy leaves, as 
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in all legaminous plants, are capable of absorbing sucli constit- 
uents as the air can afford. At the same time, if cut as ha j, 
and carried off the ground, the dovers remove a comparatively 
laige amount of valuable xnaterials from the soil, and it is only 
owing to the fact tha(t much of the material is collected in tba 
subsoil, below the usual depth of the plow, and the roots of the 
cereals, that it does not become a scourging crop. As it is, it 
returns to the surface of the soil that which it has gathered from 
the subsoil, and which, under the ordinary system of cultiva- 
tion would not have become available. Under a system of 
thorottgh-drairdng, which allows the roots of all plants to go to 
a great depth, many of the supposed advantages of dover as a 
manure would be lost. , 

418. From these analyses, also^ we learn what manures are 
likely to be peculiarly advantageous; viz, such as contain nitro- 
gen, — guano, barn-yard dung, urine, d;c.; and such as contain 
the inorganic constituents — ^Hme ; phosphoric acid, in the shape 
of ground bones; sulphuric acid, in the shape of Plaster; Potr 
ash, as wood ashes; and soda, as common salt Unleiss land 
contains a notable pxoportioii of all these, Clover cannot prosper 
upon it. 

419. Clover is always sown with some grain crops, and usu- 
ally in the sprmg, as hard frosts are apt to injure the young 
plants. K with fall wheals the seed is frequently sown upon th^ 
last snow in the spring, the covering which it receives from 
absorption being sufficient, or it may be harrowed and rolled. 
If sown with spring grain it should be treated as is recom- 
mended for grasses. The quantity of seed requisite, when 
unmixed, is from 10 to 18 lbs., according to the character, 
condition, and richness of the soiL Some persons steep the 
seed for twenty-four hours and roll it in plaater. 

420. If intended for hay, it should be cut immediately after 
blossoming, and before the seed begins to form. The same 
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rale applies to ihe second crop. Seed is saved only from the 
second crop ; and may be cut in the usual manner and thrashed, 
or the heads are pulled off by an implement for the purpose, and 
the hay left as pasture. Before thrashing, the seed should be 
allowed to become perfectly dry. The produce varies from 
2|^ to 6 bushels per acre, when cleaned. Cleaning the seed for 
market, requires a machine for the purpose worked by horse- 
power. In consequence, many fanners sow it mixed with the 
chafif^ in which case they must judge as well as they can of the 
quantity. 

Clover seed shoald be lat^ full, glossy, and of bright omnge yellow 
and bold purple mixed ; when handled it has an oily feel. Damaged 
seed is said to be frequently dried and polished in England for sale, but 
this can generally be detected by the rougher feel, and the duller ap* 
pttirance ; and still better by sprouting it as directed for the grasses. 
The Statute weight in Michigan is 60 lbs. to the bushel, but the best 
seed will weigh as much as 64 lbs. or over. At 64 lbs. to the Imperial 
Bushel, 2000 grains weigh one drachm. {Stephetu.) The seed of White 
Clover is very small, of a rich golden yellow color, weighing 65 lbs. to 
the bushel, and affording 4000 grains to a drachm weight (8Uphent,) 
Keyr seeds are the best, the germinating power failing the second year. 
Laige quantities of the seed of Bed Glover are annually exported to 
Europe. 

421. In making clover hay, great care must be taken that 
the leaf is not so scorched and dried up as to break into pow- 
der; which too often happens, to the great injury of the hay. 
This may be avoided by the following process. While mow- 
ii^, have, men to foUow, and put every swathe into small cocks, 
at about a rod distance. On the second day, or if the weather 
is damp^ noi till the third, turn over one of those small cocks, 
and place two more upon it, laying the greenest part nicely on 
the top BO as to shed rain; then let it remain several days. It 
becomes a httle heated, and the moisture all evaporates ^ough 
the cock^ Before hauling in, open the cocks, and air them for 
an hour previous. By loading and unloading it receives air 
enough to be thoroughly cured, if sufficiently sweated in the cock. 
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It remains green, with aH the leaves upon the liay, jtust as it 
came from the scythe. (A. F. Moore.) The same may be 
accomplished more rapidly, though perhaps not quite as per- 
fectly, by allowing the clover to lie in swathe just long enough 
to wilt, and be warmed through. Then put in small cocks, and 
leave two days, if the welder is dry and hot, longer if cloudy 
or damp; air before hauling, and salt as directed for grass-hay. 
We have followed this plan for many years with great success* 
The clover is not quite dry when put in the shfid, but the salt 
prevents any injury. We prefer it to be damp enough to melt 
the salt^ and partially heat. 

422. In the United States clover appears to be free from any 
peculiar enemies or diseases. In Europe it suflers from sev- 
eral. 

Id some of tbe Eastern Statei, a caterpillar h<is been found in hrge 
Dumbers spinning its webs over the clover, but it does not appear to be 
very injarious, nor is the species accurately determined. (Harm* 
TreaUse, Snd ed. p. 3UJ 

But in both continents, the land sometimes fails to produce 
clover when sown, a condition known by the name of Clover 
Sickness. While Agricultural Chemistty was unstudied, this 
peculiarity was the cause of much wonder and many disputes. 
It is now well known to be owing to the deficiency of the soil 
in one or more of the inorganic constituents requisite for clover; 
and can be cured by special manures; by sowing it at longer 
intervals; or by using a different rotation of crops. To this 
cause may also be attributed the dying out of clover after hav> 
ing partially attained its growth, which sometimes occurs in 
over-cropped wheat lands. Seed stiU retaining its cha^ or outr 
ward covering, is supposed to be less subject to failure than 
when clean, which is probably true. Where Ked Clover is apt 
to be destroyed in- winter, by tbe frost raising the roots out of 
tbe ground, it may be partially or wholly prevented either by 
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learing the afteigrowth UQeatdn^ or by spreading straw heavily 
over the sod to be left all winter, and then raked ofL 

423. Besides tiia true dovere or Trefoils, seTeral other plants closelj 
resembling them are more or less used, in Great Britain, to mix with 
grass seeds. Two of them are natives of the United States^Ca.) 
Sweet Clover, or Tellow M«lilot (MdUotu» cffieinaUa,) and (6,) White 
Melilot(i/'.<e<i«eaiiMa,)bttt the most important of this genus is (cj 
the Bokhara Glover, (M. ieueantka mafor,) a bieonkl It stands the 
winters in Scotland, and probably would in our middle States. Two 
species of the Btrd'8*foot Trefoil are also used in England. (Loiut 
earrUeulatui, and X. major.) Besides these, the following might be 
profitably introduced among us. (d^) Burnet, {Pcterium SanffuUorba.) 

This is frequently grown in gardens as an herb ; and we find it quite 
hardy in damp loam on the Detroit River, though it naturally belongs 
to djy and calcareous soils. It is one of the first plants to become 
green in spring. It enters largely into old English meadows and pas* 
tares, and from its peculiar bitter and aromatic flavor, would prol^bly 
be beneficial for sheep in miasmatic dimatei. (For picture and de- 
scription, see PaieiU Cffice Hepori, 1847.) («,) Yarrow or Milfoil, 
(AehiUea MUltfolwm)^B, native of the United States. It is closely 
eatea by pasturing animals, and has long been cultivated in Great Bri- 
tain along with other herbage plants. (/,) Ribwort, o^ Plantain. 
( Plantapo lancBolata,) According to Prod Oray, this is extensively 
naturalised in the Eastern States. Cattle greedily eat our common 
Plantaioi (P. Mejor,) a well-known weed around houses. 

424. LxTCEBir (Medkago sativoj) together with the next 
inentionedf are extensively cultivated as fodder plants in some 
parts of Europe, but are of little practical interest, at present, 
in the United States. This is a perennial, grows a foot and a 
half to two feet high, and flowers in June and July. It requires 
a deep light soil, with an open subsoil It is sown either broad- 
cast, or in rows, and cultivated with the hoe and cultivator, 
which process must be continued for at least three years; ttH 
which period it does not arrive at its full growtL When sown 
broadcast, it has also to be kept clean with the hoe, like turnips. 
There are two specied, both of which have become naturalized 
in the Eaatem States. 
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425. Sainvout (Onohrychis iaiivo^) — (from the Frencli 
Bairij healthy^^foin hay) — ^is, likewise, a perennial, but belongs 
almost exclusively to the chalk and lime formations and light 
sands. It is on dry rocky soils that the chief advantages of its 
cultivation are observed* 

It may be cultivated like clover, or grown in rows like the 
last It is used either as hay, for soiling, or pasture. It con* 
tttns 76.64 per cent of water, and 4.82 fiesh^forming princi- 
ples, being slightly more nutritious than Red Clover. ( Way.) 

Boussingault (See Rufat Seowmy, chap, vl, p. 321, New York ed.,) 
found this crop to vaty. per acre : 

Dry herb, • • 2068 lbs. to 5462 lbs. 

Seed, - - - 66 lbs. to 582 lbs. 

Weight of total crop, - 21341bs, to 60441ba. 

Plaster ha^ as remarkable an effect upon it as on cbver. 

426. Aualys&sof Lucerq {Sprengd) (A,) and Sainfoin ( Way) (B): 



Organic matter, 


, 




A. 

89.6 


B. 
93.7 


Ash, . 


• 


. 


10.3 • 


. 6.36 


Inorganic analyses of the above, (IMig and Way.) 


B. 
3^ 


Sand and Silica, 






A. 

2.3 


Fotosh, 






17.3 • 


• 31.9 


Soda, 






49 




liime, • . • 






28.5 . 


• 243 


HsgDesia, 






6.7 


5.0 


Oxide of iron. 






0.4 - 


. 0.6 


Chloride of eodiam, • 






2.3 


0.8 


Phosphoric acid, 






6.6 . 


• 9^ 


Salphuric acid. 






1.0 


33 


Carbonic acid, 






29.0 « 


. 15,2 


Chloride of potassium, 








6i2 



427. Chicory CCtcAoWwwi Jw^yftw J also called "Succory,** 
is a native o£ England, but it has become natcdralized in the 
Atlantic States* It is recommended as a fodder plant, and the 
root is extensively used in Europe to mix with, or as a substi- 
tute for, cofEee. The rich aromatic bitter of the French co&o 
is chieflj owing to this. In Italy it is made into hay; in 
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France it is cultivated extensirelj for forage, and enters int6 
the regular rotations of the fields. It is attracting much at- 
tention at present in England. It will withstand the severest 
told, and bear drought well, its large leaves covering the ground| 
and the root striking deep into it It comes very early in t^a 
spring, and may be cut fbr soiling several tim6S in the year. II 
is a perennial with very ornamental blue bloeSMiis. 

4SS. ComparatlTe analyni of tho dry root (A,) and fresh root (B,) 
of Chiccory. {Dr, Anderton.) 

Water, . - 18.01 • • 80.58 

Aab^ondrj, • • 3.64 • 6.7t 

Kitrogen, on dry, • ^ 1,60 • • 1.4(1 

Ash oa moist Bubetatiee, • • « 131 



439. laoigaDic aDalys 


is. 


(/Wi) 


I 


fr 


Biliea, 






3.790 . 


a. 
• 0.99 


Peroxide of iros. 




• - 


0.657 


0.81 


Lime, 






8.644 * 


• 6.09 


Xagneslii, 






6.777 


3.1S 


8ulpbmrie acid, « 






13.048 * 


• 4.60 


Phosphorifi aeidy 






13.888 


10.08 


Potash, 






39.687 . 


•42.60 


Chloride of potaamum, 








1.78 


Roda, 






7.641 . 


• 


Chloride of sodlom, 






S.555 


6.8i 


Sand) 






. 3.271 . 


• 113 


Obaieoa], 






8.667 


9^8 


Carbonic acid, 






7S27 • 


. 11.40 



It teems from the above that the plant has great powers of appro* 
priatioo or replacement of constitnents. It probsblj is able to replace 
the potasb with soda. 

430. Where this plant is grown for the sake of the root the 
following is the English mode of cultivation. The autumn 
previous to sowing, the land must be manured and deeply 
plowed, and if it be dry and porousi — ^the bM for this crop-— 
harrowed before winter. ' About the second week in May, the 
•oil is ridged up so as to deepen it| and iaoilitate sabsequeni 
13 
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boeing, and ihe seed SQwn at the rate of 3^ to 4 lbs. per acre 
in driUsi 12 to li inches apart The plants will not appear for 
a month or six weeksy and during this period care must be taken 
to keep down the weeds with the cultivator. The plants, if too 
thick, should be thinned to 5 or 6 inches. The subsequent cul- 
tivation consists in careful hand-hoeing. Late in October the 
roots are dug with a three-pronged fork. The leaves may be 
previously removed and fed to sheep. When taken up the 
roots are topped and tailed, then washed, and cut into slices like 
turnips, only in lengths as equal as possible. They must be 
dried, either by exposure to the sun, or in kilns, when they are 
ready for market The usual yield is from 12 to 15 tons of 
the wet roots per acre, the latter diminishing when dried to 
about 1^ tons. The price in England varies from $50 to $150 
per ton. When used, the shces are roasted and ground like 
coffee. The principal objection to this crop is the great difficul- 
ty with which it is afterwards eradicated, the smallest fibre left 
in the ground forming a plant Still this may be accomplished, 
or nearly so, by hoeing. Sheep, in common with all stock, are 
very fond of the leaves, and prosper well upon them; and a 
few acres devoted to this esculent would prove valuable for early 
and late sheep-feed, and for horses and cattle in sunmier. , If 
fown broadcast 12 to 14 lbs. of seed to the acre are required. 

431. Whxtb Mustard, (Sinapii aJhct,) has of late yean 
been cultivated in Enghmd as a forage plant, but from experi- 
ments we have made with it^ it does not appear to be suitable to 
this climate. The heat dwar& it^ and it is seriously injured by 
a minute black beetle, which attacks it early in spring. In 
light soils, however, it mi^t succeed better. 

These constitute all the forage plants that can be of interest 
in the Korthem States; except Rape which will be described 
in the next chapter. 



CHAPTER XV. 



PLANTS CULTIVATED FOR THBIR ROOTS, 

AND LEAVES. TURNIPS. (Brassica,) 

KOHL RABI. CABBAGE. RAPE. 

432. In Great Britain and Germany roots are grown to a 
very great extent to feed stock, and to act, indirectly, as a reno- 
vator of the soil, in rotations. It is not yet a century, since the 
present system of root culture was introduced, but it has entire- 
ly revolutioni^d Agriculture, and the Art could no^ now be 
profitably exercised without it This class of plants is not nu- 
merous, and they owe their beneficial efiect on the soil chiefly 
to the fact that they are not allowed to seed. If they bear 
seed, they cease to be ^fallow crops,'' and in their efiects be- 
come similar to the cereals. They may be comprised in the 
genera, (0,) Turnips, (including Cabbages;) (by) Potatoes; 
(Cj) Carrots; (d,) Parsnepe; (e^) Beeto; (f^) Jerusalem Arti- 
chokes ; (g,) Onions ; (k,) Sweet Potatoes. StiU more are culti- 
vated as garden plants. The climate of a great portion of the 
United States is but illy adapted for the winter-preser\'ation of 
eeveral of these roots; and this fact, together with our leas 
scientific and more careless mode of farming, has tended to 
discourarge their cultivation. In the older States, however, 
more attention is now being paid to this subject, and there are 
none of the above which may not be successfully and profita- 
bly cultivated in Michigan. The profit of a root crop is two 
fold— direct and indirect: — direct^ when we sell or so consume 
the produce in feeding animals as to realize more money tha« 
the production has cost us ; indirtcty when our only profit is i« 
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the maiiiire and the improvement of the soil for racceeding 
crops. English fiinnen are content to grow laige fields of 
iamip«y &c^ and fatten manj head of stock, merely for the hen* 
efit which the succeeding grain crops will receiye. 

433. Turnips helong to the hotanical family of Cabbacob, 
(BrcancOj) of which the foUowing species are cultivated in the 
United States. 

(Hf) Breusica RapOj , Common Turnip. 

(bf) * ^ Naffo^ Bape, or Cole. 

(t,) *^ OUraceOy Cahbage, 

The true Turnips again are thus divided : , 
(Oj) Brassica Rapa^ Common Turnip. 

(hj) ** Campestris No- 

po^canca^ Swedish Tumip. 
f «,J ** NapuB esculentOy Turnip-rooted Cole. 
(d,) ** Oleracea Cattlo- 

rapOf Turnip-stemmed Cal)b^ or 

Kohl-rabi. 

Of the turnips, there are very many sub-varieties originated 
by cultivation, such as round, depressed, fusiform, white^ green, 
and red, each of which is supposed to possess some peculiar 
good qualities. We shall, probably, originate in the United 
States varieties better adapted to our climate than those of £u« 
fope. The three great divisions at present are, (oj) The Com- 
mon Tumip; (h^) The Hybrid Tumip; and (c^) the Sweden 
(or RiUo^Baga^ a name, but rarely used by English writers.) 

434. The Common Tumip is too well known to need de^ 
•eription. The Hybrid (h,) has the leaves of the Common 
Turnip^ and the character of Rape and of the Swede, and is 
•apposed to be formed by a cross of these three. It is hardy, 
fttttritious, and less apt to be injured by frost The Swede (c^) is 
haid, yellow, containing less moisture, and keeps longer inti^ 
•{>ring, 80 thai it is the last consumed. 
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435, The soil best adapted to this crop contains a smaQ 
^nxount of clayej matters, and is characterized by its light^ 
loamy texture. Barley and Tumips usually prosper well on 
the same soil. The following are analyses made in Scotland, of 
two different specimens of good ** Turnip soik^" on which such 
crops had just been grown, (Dr, Anderson.) ' 

Inaohible silicates. 
Soluble silica, 
Peroxide of iron. 
Alumina, 
liime, 
lCagoesia» 
Potash, 

Chloride of sodium, 
Sulphuric acid, 
Phosphoric acid, 
Ofganic matter, 
Water, 
Chlorine, 
, Nitrogen, 



These analyses, are valuabl 



87 89 


. 90j695 


0.Q7 


. . 0.073 


S.94 


liW 


1.59 


- - 0.893 


0.38 


0.319 


0.13 


• . Qsn% 


0.14 


0.056 


O.IO 


Soda 0.043 


0.05 


- - 0.039 


0.04 


0.018 


4.66 


. - 4.996 


1.75 


1.444 




- - trace. 




0.164 



not only in this peculiar aspect^ 



btit as a standard whereby to compare our own soils. They had 
feng been cultivated and highly manured. 

436. The meteorological conditions of the country seriously 
influence the yield of turnips. Thus Scotland and the West of 
England, with their greater amount and frequency of rain, pro- 
duce larger crops than the Eastern shores of the same country, 
(C. W, Johnson;) while in most parts of the United States, 
we are obliged to sow late to escape the heat, and the roots are 
very much smaller. 

437. Ultimate analysis of the Turnip. (BoussingavlU) 
4. slice weighing 2 oz. 17 dwts. dried in the stove was reduced 
to 4 dwts. After thorough desiccation, one part of turnip weighed 
0.075, consequently the root contains 92.5 per cent of water. 
One pa,rt of dried turnip left 0.0758 of ash : 
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CMihon, 

Orygm, 
ISittogsen, 



42B0 


49iK3 


5M 


• 5l61 


4240 


43^ 


1^ - 


. IM 


7-58 


IJSS 


(B) and afth(C ;)— 100 paite 


in four difierent localities in 



A B C. 

9318 €J3 0JG7 

92-85 7.15 078 

94i)3 5.97 0.69 

9007 9J1 0.57 



438. Water (A;) solid matter 
in moist state — in tamips, grown 
ecodand. (Dr. Anderson.) 

White Globe Tornips (a,) 

do do (^,) • 

do do (e,) 

Swedes, do (J.) 

439. Inorganic analysis of the same tnmips. (Dr. Ander- 

son,) 

A. B. a D. 

Siliea. • . 0.60 0.18 0^ 

Potash, - 47.460 44.11 4283 48.09 

Soda. - . 2.655 548 1^66 393 

Chloride of sodium, • 13.990 21.99 5.45 7.04 

Lime, - 8.689 7.91 9i23 10.67 

Miignesis, - - 4.555 3.88 4S7 4.45 

Bolpharic acid, • 12:603 9.03 1223 12.16 

Phosphoric acid, - 8.613 6.81 11.14 13.07 

Peroxide of iro^p- 1.435 0.19 0^1 0.38 

The proportion of nitrogen in healthj tornips varies within 
extremely wide limits, and thai without any assignable cause. 
In two of the above specimens the nitrogen was respectively 
3.81 and 2.54. By comparing the analyses of other chemista 
the nitrogen may be averaged from 1.65 to 4.31, equivalent to 
2.00 and 5.22 of Ammonia. From these facts we learn that 
ihis plant varies not only in its agricultural requirements but 
also greatly in its nutritive powers ; and that one ton of turnips 
may be capable of forming as much flesh, as two and a half 
tons grown on a different soil Dr. Anderson places the aver- 
age of the flesh-forming matter in turnips as low as 1.27 in 100 
parts of the fresh substance. The phosphates vary in a like 
manner. In 12 analyses of turnips of two varieties, grown on 
different soils, and with different manures, these varied from 
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6.8 on clay to 17.6 on ** black land;^ while the nitrogen in On 

fibre, and the nitrogen in the juice, equally uncertain, appear to 

bear no relative proportion to each other. 

440. Organic analysis of Swedes, (Johnston,) 

Albumen, • . . • • 3.5 

Fat and oil, • • . • S.O 

Oam. Dextrin* and pectine, • • • . 14.d 

Sugar. - • • * ' • 58^ 

Fibre and husk, . • . . • SO J 

" The potato is characterised by containing a large propoA- 
tion of starch in connection with a small quantity of albumen 
— ^the turnip and carrot by containing in place of the starch a 
variable proportion of sugar, and of a gelatinous gnmmy-liko 
substance, to which the name of pedin has been giren. In 
the Swedish Turnip and in the carrot the pectin is usually pre- 
sent in the larger quantity." (Johnston.) The same writer 
gives the following comparative table; remarking, however, 
that ** these analyses are very defective, and apply with any de- 
gree of correctness only to the specimens actually operated on.'' 
They will answer, at the same time, to give a general view of 
these plants. 

Vwiety of Tnraips. 



White. 


SwedM. 


Oftbtag*- 


Comnoo 
cftrrot. 


beet. 


79.0 


800 


78.0 


80.0 


85.0 


7.9 


5.3 


6.0 


9.0 


3.0 


9.5 


3.0 


3.5 


1.75 


90 


8.0 


9.0 


9.0 


7.8 


10.0 


9.5 


9.0 


95 


1.1 


t 


0.5 


0.5 


0.5 


^ 


t 


0.5 


0.9 


0.5 


oil 0.35 


— 



Water, 

(Starch and 6bre, 

GuDi (pectin,) 

8u$(ar, 

Albumen, 

8nlt, 

Loas, 

441. Average of water (A.) and ash (B.) in turnips grown ill 

England, ( Way and Ogsden,) 



79.4 
6.9 
6.1 
5.5 
94 

? 

t 



Watsb. 



Ah Iter* 



Bulb, 
Top. 



92.7 
90.0 



86.0 
79.0 



9U.0 
85.5 



1.13 
9.64 



0.48 
1.19 



073 
1.84 



1090 
18.00 



4.00 
8.00 



735 

19.96 
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The nitrofen in the tope appears to aTeiage much higher than lo &f 
bulb. 

442. A crop of 20 tona of bulbs or roots, and 4 tons of leavea 
•f tuniip% mangel wortzel, and carrots will respectively with- 
ibaw froia the soil of an acre as follows : — ( Way,) 

TurniiM. IC. WurtieL Gurote, 

Phosphoric acid, • 451bfl. 211bi. 39 Ibe. 

Sulphuric acid, 50 * . 29 " 57 " 

Iiiui^ 30 « 21 " l9Tf. 

|f9gDesil^ 14 " 22 " 29 " 

Potash, 140 - 133 « 134 •' 

Soda. 33 * 70 « 103 « 

Chloride of lodium, 57" 160 <* 85 "^ 

429 " 449 - 664 " 

443. Pediti, or pectic acid (C H 0) (SoUy) is a eubeUoce analo* 

18 • 10 

fono to g;am, which exists in manj plants, and especially if> fruit It if 
a tasteless solid, which swells up, and gelatinises with water. It pos* 
•esses feeble acid powers, combining with ba&es to form peetale$. Con- 
taining no nitrogen, it belongs to the heat or fat forming constituents of 
Ibod^and in this respect appears to act as an equivalent, in food, to 
•tarch. Pectic acid has been found in evety plant for which it has beeft 
sought for ; but in some it usurps the chief place, as in turnips, carroty 
heats, Jerusalem artichokes, onions, and in all kfnds of fruits. It is 
also found in the stalks and leaves of herbaceous plants, in the wood and 
hark of all tho trees examined, <&c. See B<mningfuU Rural Eeon.p, 129, 
JPtreirapn Fbod and DUA, Gh. ii. $ 6. 

444. The chaeacteristics desirable in the turnip are hardiness 
igainst insects and disease; rapid growth; moderate size of 
|)ulb ; and capability of keeping sound and fresh. Not only are 
Teiy large bulbs apt to be hollow, or ceUular, but late examina* 
tions have shown that they contain, proportionably, less nutritive 
matter than smaller ones: in some instances the difference was 
as h^h as 50 per cent In England some yarieties are found 
much more liable ta disease than others; and some retain their 
flavor and solidity longer than others. In all thfise respects, the 
Swedes appear to stand preeminent 
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445. In Great Britain, the average good crop varies from 1ft 
to 40 tons of bulbs ''topped, tailed, and well cleaned'' per acre^ 
according to soil, and meteorological locality ; while the tops of 
Swedes reach as high as 17 tons on the same area. 

** If planted 38 inches from row to row, tud 10 inches from turnip to 
tttrnip, each turnip taking up 380 square inches, there would be 22,409 
turnips, which at 3 lbs. each is 30 tons« 6 lbs. per acre ; at 4 lbs. each 
turnip, 40 tons, 8 lbs. per acre." 

In New York and Pennsylvania 600 bushels per acre of th« 
conmion turnip are generally considered a good crop. The 
Farmers^ Cahinet^ iii. 17, mentions an instance where 850 
bushels were raised to the acre. The Swedes yield one-third 
jpiore than the conunon variety; of these 1200 to 1600 bushels 
liave been raised to the acre. ( Wiggins,) In Rensselaer Co., 
|f. Y. a premium was given in 1848, for a crop of the hist of 
1,238^ bushels per acre. 

446. The cost of cultivating the last named crop was as follows, the 
quantity of land being 1 2*10 acres. 

Plowing the fisdl previous, - • • $2.2S 

do and harrowing in spring, • • ^ ^ 6^50 

Light harrowing, previous to sowing, • • SO 

Seed, . . . • • 7S 

Drilling in seed at %i per day, - • 31 

Thinning, weeding and after culture, 11 dajSf • • 8i25 

Man and horse with ouUiTator 3 times, - • 9.50 

14 days harresting and securing, • • • 1(K50 

20 loads of manure^ - • • • 13.09 

Interest on land at $150 per acre, • • • 12.60 

157.16 

1,486 bushels at 12V^ cents per bushel, • - $185.7& 

Kelprooeeds, • , - • - ♦128.59 

(Tran». o/JfT. Y. SiaU AgrieidturcU SocUiy, Vol Tiii : p 328.) 

447. The culture of this crop in Great Britain is very com* 
plex, and has, perhaps, l)een more thoroughly studied than any 
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other. We muBtiefer oar leaden to woibeBpedany upon te 
iofcject) merel J hjiog down tlie flawing principles. 

(a,) The soil for this crop should be light, rich, thoroughly 
plowed, and palrerized. Fair cropB may be raised on some 
day soils, but they require more labor to put diem in a frnprn 
condition. No crop demands more ih<»oagh tillage previoos 
to ihe sowing. 

(hj DriUing the seed, at 20 to 24 inches, the distaDce of the 
lows, instead of broadcasting, saves much after lalxv. 

(c^) The land must be kept perfectly dean, and often stined 
widithehoe. 

(df) The manures requinte are those which will supply nitro- 
gen, and the peculiar inorganic constituents. Supposing the sc»l 
to be in a £ur average condition, the following may be applied: 
1. Super phoq)hate of lime; 2. Ground bones, in various states 
of preparation; 3. Guano; 4. Barnyard manure, or compost; 
6. Common salt; 6. Wood ashes; 7. Lime; 8. Plaster. In 
rich English soils, guano, bones, and ashes, are usually consider* 
ed sufficient 

(e,) It h eiu^eedingly important that the young plant diould 
be rapidly forced into the ^ rough leafl" l^vious to this, it is 
subject to the attaclu of several inseds ; and its future prosperity 
appears to depend on the early rapidity of growth. 

448. In the United States, turnips are usually grown as a 
Heand crop in the &11, being sown in New York and Michigan 
from the end of July to the 12ih of August The Swedes re- 
quire the longest period of growth. If sown broadcast, a quart 
of seed, if by drill, a pint is sufficient The harvesting must be 
performed before hard frosts set in. The roots are pulled by 
hand, laid on the ground, the tops of the two rows fiidng eadi 
other. A man follows with a bill hook, and separates the tops 
f^m the roots. Three men will harvest 300 bushels a day. 
The tops are taken to the bam yard for the catde. The best 
mode of storing is in root-cellars, with straw; but hills or pits—-* 
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lucb as are used for potatoes — may be miide in the field* On 
feeding, the bulbs should be cut up. This may be done with 
a common shovel, but there are various machines for the pur- 
pose, which save much labor. 

449. Fattening cattle, averaging 900 lbs. live weight, will 
eat 150 lbs. of common turnips daily, with 7 lbs. of oat straw. 

450. Id Europe, roan j disoasea, such as Itngers and toet, Black cracks, 
Ac. aerionsly injure this crop. In the (Joited States itappeaxB to be frei 
from any geneial malady. 

451. There are sereral ioeects which are more or less injurious in this 
country. The worst is the Black Flea-beetle ( ffmUiea fmbeieenM, H1 1) 
it we do not have the true Turnip fly of Europe (H. nemanmi); bul 
little is yet kuown of this family. Or. a small scale, it may be driven 
o£f by scattering over the plants finely powdered plaster, or boiled plas* 
ter mixed with spirits of turpentine, and dried ; but the best prerenta* 
tive is rapidly forcing the plant into the rough leaf This insect is peea* 
liarlj fond of White Muttardt which may be sown in the neighborhood* 
In Massachusetts, the caterpilUr of a white butterfly {Pontia deraaa) 
derours turnip leaves. The lulus also bores into the roots, and even ths 
common Earth-worm appears, in some way, to penetrate them. 

452. If seed is required, the best roots should be selected in 
spring, set out about 2 feet apart> in good land, and hoed while 
growing. If any particular variety is required it must be kept 
far apart from any other. 

453. The seeds of turnips contain much oil. The following 
production of seed and oil is given by Boussingault. 

Swedish Turnip. Rape. Kohl BabU 

®^/*^^*^**^| I5cwt.lqT.251ba. 16cwt. Sqrs. ISIbs. 13cwt3qrs.l91b|t 

^oitrTcliJ'l 5»^81^ 641.61b.. 565.41b.. 

Oil obtained ? ,, ,^ ., 

percent ] ^ W 33 

Oake pr. cent. 62 63 61 

454. Kohl Rabi, Turnip Hemmed Cabbage, is chiefly cuW- 
vated in Oermany, where it is eaten both by man and animabb 
It is perfectly hardy on the Detroit river, is subject to few casu- 
alities, and is little affected by frost. It may be grown in th» 
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leed-bed and lihen transplanted, like a ci^bbage, or drilled, Hod 
ihinned out, and cultivated as turnips are. It should be sown 
•8 early in spring as the temperature will permit It is much 
harder than any of the turnips, and in rich lands, apt to become 
itringy. We consider it worthy of more extended cultivation. 
There are two varieties, — ^the green and purple, Horsford 
gives the nitrogen as 2.17 per cent 

455. Cabbage (Brassica oleracea.) Of this there is a great 
number of varieties, most of them adapted to garden cultivaticm* 
In some parts of Great Britain, the larger varieties are cultivat- 
ed in fields for the purpose of feeding oows and other stock; 
but in the United States, the price of labor, and the climate will 
probably long preclude cabbage^ from being a field crop. They 
require very rich clayey aoils, as well as high cultivation. The 
kaves average 92 per cent and the stalks 84 per cent of water* 
The nitrogen is believed to be proportionably greater than in 
any other plant consumed by riian except perhaps mushrooms. 
The flower of one species (cauliflower) in the dry state has been 
found to contain as much as 64 per cent of the flesh-forming 
constituents (Johriston.) The inorganic constituents resemble 
those required by the rest of the family, viz : the alkalies, sul- 
phuric, and phosphoric acids, and chlorine. 

456. Bapjb. Two species of this are usually cultivated, Rape 
or Cole (Brasska Napus) and Colza (B. campestrU.) The 
use is twofold — (a) as a forage plant; (h) to aflbrd oil from 
the seed, the cake of which is ki^ly consumed aa a ma» 
nure and as top dressing for wheat and other cereals. Rape is 
a native of England ; is a hardy plant ; and has a wider range of 
toils than the turnip. It requires also, less culture and manure; 
and can be produced under circumstances in which the turnip 
cavmot be profitably cultivated. The root is of no value. As a 
pasture plant it is admirably adapted for sheep. Where th^ 
climate will permit, it may be sown in spring, for fall feed. It 
is usually driUed 24 inches apart^ in the rows, and kept clean by 
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a cultivator, but, if the land is free from weeds, large crops may 
be raised by broad-casting. If drilled, 2 lbs. of seed to the 
acre will suffice. It weighs about 53 lbs. to the imperial busheL 
The cake in London, sells for about $25 a ton, being one half 
the value of Linseed cake. In 1846, the Patent Office distri- 
buted the seed, and recommended its culture as an oil plant; 
but we are not aware that it has yet been generallj introducedi 
As sheep-feed, in our large prairie country, south of Michigani 
it is deserving of much attention, to take the place of grass in 
the fall. (See Patent Office Beport, 1846, pp. 314, 400.J 

In the same work for 1850, p. 190. J. S. Dodge, of £rie^ Penn^ thai 
writes :— " I hsve cultivated Rape for seyeral years, and find it very pro* 
fitable. The soil for growing Rape on should be rich and clean. A 
thoroujii old-fashioned summer fallow is probably the belt for the Rap« 
erop. It should be sown the last of Auga8t,~3 pints of seed to ths 
acre. It will be ready to cut in the last of Jane or first of July. W« 
cut it with large reaping hooks, and lay it in small bunches to dry, M 
eight or ten days. Then, with a laige cloth spread over the hay»]adder, 
we proceed to haul in, and thrash with a flail immediately. The greater 
portion of the chaff is to be raked off. and the remainder left, with th« 
seed, one or two weeks on the barn-floor to dry. It will produce from 
30 to 50 bushels per acre. It i« worth $1.00 per bushel in Erie." 

It is understood, however, that the crop is occasionally injured 
by frosts, if uncovered^ by snow, in this latitude. As a greett 
manure, to be eaten by sheep, and the roots plowed under, it ia 
considered essentially valuable, and may profitably take ih« 
place of an occa8i<xial clover crop in wheat culture. 

457. We have been unable to meet with trustworthy analysei 
of this plant; but in its general character it resembles the real 
of its family. 

458. Inorganic analysis of Rape ( RammeUiurg) 100 pairtl 
of seed gave of ash 4.54,--of straw, 5.21. 

feMd. acnw. 

Potash. . . • . 25.18 %,!% 

8oda. . • . l§.8f 

lame, .... \%,^i ^^^^ 
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ifagiH-u, - • • n^? 2ei 

Peroxide of Iron, . - - - 0.62 J *^* 

Pboephoric acid, - • - 45.95 i.76 

Salpfaaric acid, • • • -0.53 7.60 

Carbooic acid, • . • :2^ 16^1 

Mttriatic acid, .... 0.11 19.93 

Silicic acid, - • - - 1.11 0.89 

Dr Madden gives the confltitaento of the cake as — 

Water, • • - - • 10.5 

Organic matter, . ^ . . 85^ 

Earth J pboepbatci, - » - - 3.0 

Siliciate of potaah, . . • • 1 

Frequently as much as 9 per cent of soil remains in the cake, 
which affords nearly double the fattening matter of Indian com, 
if it should prove equally available in digestion. Cattle #e said 
to dislike the flavor of Rape cake, so that it is rarely used for 
feeding. 

It may be stated in this connection, that Bonsaingault and Dnmas 
consider that ttie oi] of seeds is intended for the production of heat by 
undergoing combustion at the period of germination. Generally, oily 
seeds retain their germinatiFe powers lor a long pferiod. but this does 
tiot appear to be the case with the cabbage family. Such seeds should 
always be fresh ; and certaiuly not more than two years old. 

Mr. Low conclades his easay on this lamily in the following words, 
vhich are worthy of the seriouv conaideration of American farmers :— > 
** The extended culture of the tnrnip has enabled us to carry the prac* 
tice of breeding and feeding our domestic animals to a state of perfec- 
tion, in which no nther country has yet been able to riyal Great Britain. 
The caltiTation of the plant in rows, instead of the former method of 
broadcast, may well be regarded as an improvement of the highest im- 
portance. It has enabled the farmer to secuie abui^dant returns, which 
the former methods of cultivation did not admit of, and so to increase 
the number of useful animals that may be maintained upon the farm, 
and to subject the lighter soils to a species of culture more beneficial 
than any other that had been befo e devised for them." 

To this it may be added, that while, in the northern United States, 
turnip culture may never be as profitable as in Europe, yet it may bs 
irery greatly increased, and by the production of new and hardy varie- 
ties sdapted to our climate, and by improTod processes of culture it may 
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be rendered as beneficial to the noil here as elsewhere. Not only wiH 
the improvement of our stock depend on the introduction of green or 
root-feeding during winter, but also the retaining the good qualities of 
the animals we import, must necessarily do so. Tbej have been ren«» 
deted what they are are by such feeding, and without it they mosl 
inevitably deteriorate. 

In $444, it is stated that large bulbs ** contain lees nutritive matter 
than small ones." This subject has just been examined with great care 
and accuracy by Messrs. Sullivan and Gages, ChemuU to the Miaeum tf 
IrUh Industry ; and as some very important practical Acts are now ibr 
the first time brought to light, we add them here : *< On the contineDt 
where beet-roots are grown Ibr the purpose of mano&cturing sugar, it 
was long since remarked, that large sized rooti yielded less sugar than 
moderate sized ones, between one and three pounds in weight With a 
few exceptions it is now found, that as a general rule, small roots con* 
tain a larger per-centage of solid matter than larger roots. Thus 100 
tons of the small roots of sugar beet would be equal to 167.43 tons of 
the large; 100 tons of small Mangel*wuntels contain as much solid mat* 
ter as 142.18 tons of large ; 100 tons of small Swedish turiiips would 
be equal to 118.37 tons of the large, in §peamen9 of all these roote acf«« 
eilly examined. 

The following table contains a summary of the mean results of the 
examinations of 450 roots. 



8iM of Boots. 



iJ 



If 



It 



4 TenuM of rooU above 7 lb«. • 

" « «• 6lbfc - 

From 3 to 5 ItM. . . . 

Average of all roots, • - - 



11.663 
15.708 
14.532 



10.SI7 
11.476 
14 934 
13.635 



10.785 
11038 
13.974 
12.645 



8.704 
10.115 
12.059 
11188 



10 755 
11.257 
12.810 
12.031 



13.370 



This table shows some unexpected results. Thus the sugar-beet con* 
tains the largest amount of solid matter of any of the root crops now 
cultivated ; and red and white carrots, though usually sold at a much 
higher price per ton, are very little superior to ordinary Swedes, and 
much inferior to the varieties of beet. Of course, it is not pretended 
that the value of roota can be determined by the per-centage of solid 
matter alone, as its composition must be taken into account But Ib, 
the same variety of plant, it will give an approximation to the truth— 
indeed practically speakings very close one; in difierent species, ordif- 
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fbrent fftniilies of plaots, it is absolute!/ neeesmry to take the eorapofll- 
tioo as well as tbe quantity of solid matter into consideration. In the 
ease of carrots, howerer, an examination of tbe solid matter does not 
show that thej are superior to that of tbe beet. As a general rule we 
hare found that those roots of a particular variety of the beet which 
had white fiefii were superior to those exhibiting a colored flesh. An* 
other cause of exception was that the roots which grew out of the soil, 
and whose upper segment was colored more or loss green, contained 
less solid matter than thoee which had fully grown under the soil } 
hence if a large part of t^e root g;rows out of the soil, the portion that 
exposed will partake of the character of the segment immedUtely be- 
low the crown. This would seem to recommend a change in the usuiA 
practice of eulturs." 



CHAPTER XVI 



POTATO (Solanum tuberosum. ) JERUSA- 
LEM ATICHOKE (Helianthu9 tuherosu^.) 

468*. Potato. This well known, and till lately, most use- 
ful esculent) belongs to the botanical family of Solaneas^ or the 
Night-^hade Tribe, of which many of tibe speciea are poison- 
•ons. The potato itself) in an uncooked state, is, to a certain ex- 
tent, injurious to human beings; and if kept tiH spring, in a 
dark pbce, a new chemical alkaline principle called Solanine is* 
formed in the shoots, which is a powerful poison. (For analy* 
M|Me LUUg^B Animal CitmUtryfnoUSQ^J 

459. As the potato has much dlmlnishad In' value as a field cir>|>, 
■lid there la no prospect at present of the Boi beinj^ iemedied» we shall 
say hnt little abort it, consideiiiig it rather as iutersstiog to the 
gardener than the Airtner. 

460. It is a native of South America, and is still found wild 
inOhilL 

In 1S46, a Slave merebaitt, John Hawking introduoed tke potato frnm 
Ifev Qranada into Irekad. 7ro3i Ireland the plant peased to Bt^fiam 
in 1590. It was neglected in England till intraduced bj Sir Walter 
RaUagh in the beginning of the 17th century ; and was not in general 
eultiTation in Scotknd till near the end of the eighteenth century. 
When the potato came fVom Virginia into England, for the ascond time, 
it waeah«ady diaseminated orer SpaTn and Italy. It has-been aaeer- 
taioeu thai tbisroet haa been euklYatedon the great aoale in Laacaabiiv, 
England, since 1684; iu Saxonv, ainci^ 1717 ; in Pruaaia in 1738. In 
ItlO, it began to spread in Germany, but the Amines of 1771 and 1779 
seemed necessary to lead the Germans to eulti?ate it upon the great 
scale* In less than two centuries it has Ittenlly -oTerspread the eartb ; 
14 



210 AGRICULTURAL TSZT-BOOX. 

and at the piwent day i% fouDd growing from the Cape of Good Hopa 
to looland and Lapknd. ( BouuingauH and Sir J, Sinclair.) 

Tbe Egg Plant {Solanum Melongma ;) the Tomato (Lfwpenit^em 
meuUtUian,) and tbe Red Pepper {Capneum annumn,) aa eaculenta ; and 
Deadly Kight-abad^ {Atrcpa Belladonna,) a well known medicine, be- 
long to tbe aame family. Tbe Bittereweet of our own wooda and fen* 
oca (5. Dulcamara,) may be mentioned aa tbe Type in tbe Xortbera 
United SUtea. 

461. The plant may be propagated by seed^ in which case a 
Tsat number of new varieties is originated; or by the tubers^ 
which contain buds or germs from each of which a stem wiH 
arise; and the variety continue constant The germ will grow 
equally well if severed from the tuber, retaining merdiy a small 
fragment of the skin and substance; and it sulHnits to desicca* 
tion by a hot stove without losing vitalily. 

It baa long been a disputed point wbetber it were better to plant tha 
entire tuber, or to cut it up into fragment^ but no accurate decision 
aeema to bare been arrived at In conaeqnence, we may conclude that 
the practical diflbrence ia very small. General custom leans towards 
tbe Utter plan . ** It baa been obaerred tbat "eye»" or germs taken from 
tuber tbat hare not been fuU^ rjpened are more rigorous tban tboee that 
hare been taken from aocbas bavc been very fully ripened. Tbiii l»ada to a 
rale in practice, tbat tbe tnbor, to be planted abali be tbai>e wbich were 
taken up before the atoms bad begun to decay in autumn." (Xow.) 

The number of varieties is very great, and always increasing. 
The chief distinction is that of early and latekindn. 

462. The peculiar chan^cteristic of this root is the quantity 
of starch that it contains in combination with muph water, and 
potash in its ash. The quatitity c^f dry solid matter depends 
much upon the state of ripeness U> which it has attained. The 
ripest leave 30 to 32 per cent of dry matter, the least ripe only 
24 per cent The quantity of stardi varies according to variety 
from lOf to 32 per cent; and, aocordieg to Liebig, in the vfild 
sti^ this root is almost destitute of nourishing cdnstituents. 
Since the rot has prevailed, potatoes appear to have lost much 
of the starch they previously jKsssessed. The crop, also, othflf 
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things being equal, varies in tbe weight per acre, according to 
variety, more than perhaps any other cultivated plant* The 
quantity of starch is at its maximum in the winter. In the 
spring, vegetation becomes active, and the buds begin to grow at 
the expense of the starch contained in the tuber. Hence, at this 
season, potatoes are less mealy, and, in consequence, less e*- 
teemed for eating. The tissue of the potato consists of a mass 
of cells, and in these the starch is stored up in the form of grains, 
of the ordinary shape, and these congregate principally in a zone 
near the skin, and are less abundant toward the center; the re- 
maining space, in and between the cells, is occupied by a thin 
albuminous liquor, constituting three-fourths of the total weight 
of the tubers. All the nitrogenous matter is dissolved in the 
juice, and consists almost entirely of albumen, with a very small 
quantity of cuparaffin and free acids]* The substance of which 
the cells consist is essentially different from that found in other 
plants. It possesses the property of swelling in water into u 
tcdnsluoent jelly, and of being transformed into sugar and gum 
by the action of acids, and consequently occupies a position in- 
termediate between irtarch and woody fibre. Potatoes are rea- 
dily frozen at a few degrees below freezing point, and when 
again thawed are soft and sodden, and allow the greater part of 
the juice to flow out— in fadt, the cells are burst by the ice formed 
within them, the organic structure is destroyed and vitality lost; 
while decay speedily succeeds. A chemical change, when the 
freezing has been gradual, is often perceptible ; the tubers be- 
come remarkably sweety and contain an appreciable quantity of 
uncrystailizable sugar. 

4tt. Ultimate analtbib of the Potato : — (B^^tuingavlt) 



Carbon, - - 440 

Hjdn>g«n, - - 5.8 

Oxjrgsii, • • 44.7 

Nitrvigvti, • • 1J> 

AshM, - 4.(1 



Water, - 759 

S'lid in»tterdrt6dat230 3 

Air. in tamtm, ^ - 24.1 

1000 



From thU w« m« that llie proportifin of Nitrogen is v(*ry mnal] ; but 
it is still smaller in potatots that haT« been kept for some time. 
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IMportooT .... 


Moktara. 


NUrofdmin 
dried sob. 

SUIK«. 


NUro|{Miin 

oodriedralr 

stonce. 


Potaro.frmh, 

Ptttalo. kept tm moatli^ 


794 

70.8 


IJM 
1.18 


OSJ 



464. Proximate analysis of the Potato : 



mCHAKLIS. 






joamroN. 




Bed Potato. | 


JNaturaltUte. 


Dty. 


^V«trr, 


•6JJ75 


Water, - 


. 


^*2 




htmrch and amTlaeeoiis llbre, 


30.46» 


Search. 


> 


15.TJ 


04.99 


Albumen, 


0.5113 


Dextrine, 


. 


06S 


SJS 


lUuteo, - 


•.0&& 


Sofcar. . 


. 


3J9 


13.47 


Fat. ' . 


0A56 


Albumen, caiein< 


1.41 


6.77 


Uwm, ... 


0.090 


Gluten, 


- 5 




Aaparairin, 


0.0«3 


Fat, 




0J4 


100 


Extractive, . • . 


9.921 


Fibre, 


- 


3.96 


I3J1 




176 










MKcate, alamfna^andaalts, - 


815 










Frae citric acid, (?) . - 4 


0.017 











According to lUiacli, what wm formerly believed to be cUrie add is 
pbnspboric, muriatic, and malic acids, 

465. Inoiganic analysis of the Potato. (Boumngauli; 
Fromberg; and Daubeny,) r 
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19.57 
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46fi* According to Bouttfiirijc;sult and Li^big, tho iiiuritive 
])Ower of the potato is yery low. "A horse may be kept jdive" 
says the latter ''by feeding it with potatoe9» but life, thus sup- 
ported is gradiral starvation ; the animal increases neither in size 
or strength, and sinks under every exertion." The true value 
of this tuber, as food, is evidently to supply carbon, in the fhape 
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' of fitarcili, tor the purpose of suBtatning breath and heat, not f6t 
building up the body. Pereira estimates that 1 lb, of butcher's 
meat is equal to 10^^ lbs. of potatoes. In consequence, those 
.who live soyy upon them are obliged to consume inordinate 
quantities; and the stomach, habitually distended with the great 
bulk, becomes unnaturally enlarged, and jncapable of digesting 
concentrated food. This was shown during the Irish famines 
when more than an equivalent of com meal, or other nitrc^n- 
ous food, being much smaller in quantity, entirely failed to sus- 
pend that cravii^ which the stomach feels when empty. 

At the same time, in consequence of the great yield per acre, 
much more nourishment can be produced from a given area of 
«oil by this crop, than by any other except perhaps com^ The 
following example will prove this (Knapp) : — 

From one hectare of land («> 2.471 acre^) there were pro- 
;duced under similar circumstances, 

3.400 lbs. iprfaeat, 3.800 lbs. rye, 2.200 lbs. peas, 38,000 lbs. potatoes, or 
3.036 do 2,538 do 2,980 do 9,500 do 

.after deductii^ the amount of moisture. In this quantity of 
dry pro(^ce there is cpntained: 

InwliMt. In.r}e. Inptai. In potatoes. 

KitrogenoQS mstters, 570 lbs. 440 ]be. 560 lbs. 950 lbs. 
Starch, 1.S90 " 1.196 " 780 " 6,840 •' 

Mineral 'mgtedients, 90 ** 62 •* 60 ** 323 " 

%Ajk1 ill consequenoe. vhen the' Irish learnt to depend on this food 
«lone, cttltiTAtinff ehtefly with the spade, population very rapidly iii- 
ereased ; the land was sobdiWded into portions too small to be profita- 
bly appHed to grain— for where one acre of potatoes would sustain a 
fi^mily, it would require many acres of gnXn to do the same, together 
with the necessary cattle-^-and when this crop failed, diere was nothing 
•to ftll bank upon, starvation ensoini; in consequence. In India, the 
•ame results A>llow the dependeooe on rice, in many respects a very 
siaailar food. It nwy be laid down as a general principle, tluit the rnqftc 
highly ciTilized, intelligent, and prosperous nations are, the greater 
amount of nitrogenous Tegetable and animal aliment do they con- 
sume ; and in wearing out the Boil of a single farm, or of a Stat^, 
the decUue is gmdually Aroua {Buade-forrolng to heat* producing pru • 
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dveta. and fiiiallj to gnm, Ibr caitU« tminBg, for «Im aw ef dktnit 
coniroiiniiie& But is the irnM-pradoet becomea gencnd the popttlmtioa 
gndoalljT decrmes in namben. 

467. We shall not attempt to explain the caoae of the Rot» 
nor jet repeat the Tarioua theories which have been originated. 
The ablest scientific men — while each has his own private opin- 
ion — acknowledge their inability, satisfactorily to account for it, 
any farther than for the cholera and similar hnman epidemics. 
It is probably owing to some undetected atmospheric inflnenoe, 
and may be connected witJi electricd phenomena. One fad^ 
however, appears to be generally acknowledged, viz,^that rich, 
ammoniacal fermentmg mannreB^tend to increase the disease, and 
that new soils^ of a porous character, or old soils supplied with 
inoiganic manures, are apt to produce the healthiest tubers. It 
is a peculiarity in this case, that remedies which are successful 
in one instance or locality, entirely £&]! in others; ' and thus^ all 
specific curative means are now looked upon with suspicion. In 
Russia, drying the potato soon alter digging, by artificial heat, 
has been ibund suceeesfttl, yet failed in England; while, in 
Michigan, Mr. Mott and others liave remedied the evil by leav- 
ing the tubers intended for seed in the ground where they grew 
until required for planting, taking the precaution to plant deep 
and cover with straw to prevent freezing. It is certain that in 
8(Mne soils this is a perfect preventivcv and some unexplained 
change goes on in the potato; for, in the second season, the old 
potato which has acted as seed will be found perfectly sound, 
but altered in flavor. The same gentleman reconmiends leav- . 
ing the tubers, intended for ciating in the spring in the ground 
all winter, when they will be found as fresh and unaltered aa 
they were in the preceding autumn. (See Farmer^s Companr 
ii^n and Horticultural Gazette^ Vol, i, p. 77. ii, p. 14.^ The fol- 
lowing receipt has been lately published by an English fanner, 
not only as a manure, for which purpose it is undoubtedly excel* 
lent, but also as a preventive: — (AgricultuTal QazettcJ 
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30 lb«. wood ai1i9t, 20 Ib& common mlt* 

, 15 lbs.barntbones»in fine powder, 30 Ibe. air-elacked lime, 
10 lbs. plaster, {Mu^phoU oflinu,) 7 lbs* nitrate of soda, {taUpttr$ ) 

The whole to ba intimately mixed. When planting, pu^ into 
every hole an ounce of the above, cover it with some earth, and 
plant the tuber, or cutting above it Habitually damp, undrain- 
ed, adhesive ekys SAOuld be avoided for this erop^ while sands, 
gravels, and loams, lying on a porous subsoil, may often be sue* 
ciessfuUy tried, even now. 

408. In Great Britain, the p6tato was considered as &faUavh 
eropf and improved the land still more in consequence of Being 
liberally supplied with fresh animal manures; and the surfacts, 
between the plants, being frequently plowed and hoed. Great 
pains were taken in preparing the field, and it was left in fine 
condition for wheat or other grains, which will not bear the di- 
rect application of dung. In our rotations, com may take this 
tuber*B place, especially if planted at distant intervals. In that 
country it was and is usually grown in rows, the earth being 
heaped up around the potato plant as it grew. In the United 
States much less pain)i have generally been taken, and the hUl 
system » commonly followed; 4 potatoes, or S0t8j being plaot* 
ed close together in each hill. These hills are from three to 
four feet apart,, and the interval is worked and kept clean with 
the plow and hoe. Undoubtedly the largest crops per acre cau 
be raised on the English plan. When healthy, the time for 
digging, is when the stalks and leaves hav^ partial^ withered; 
or when the skin of a tuber, recently unearthed, cannot be rea- 
dily rubbed off with the hand. In Michigan, there is usually a 
period in October of the two or three weeks, when the weather 
is steadily fine, dry, and warm ; but is succeeded by rains and 
frosts. . This time, then, should be seized for the harvesting of 
this crop. The Irish dig with a spade or shovel ; the New En* 
glanders with a fork ; or potato-hoe. The first^ our experience 
teaches us to be the most rapid, and cleanest; but the shovel, 




when HAed, feqniw » peealiar twiii of the wiH ^ 
e«ih«idtiibewreiep««ted,«idd6poMtied indifewt pbeo^ 
ivtidi laraif leqniiet pndioe to aooonqilidi su ec ew fu Hy. Ib 
hirvMtn^ ft it important tluit Utt potatoes be not 1^ espoeed 
to the «r and em longer tfaaa can poanU j be sroided. Whett 
fliat dug they me peddiariyeeiMtife to %faty and if kept eorev- 
«d in the wagon with s MA doA, or stisw, tiD bid by in a 
daik plaoe^ they wiH mtain their wuafy qiuditiei nmdi longer 
than otherwiae. A potato^ expoaed paitiany to the air in grow* 
.iog^ turns greeny moii^ and unpleasantly waxy. This mistake 
is often made; the tnbeis being left on the groimd in smaD 
heqM^ £ar at least s whde di^, or even sevend da^ While 
this was an important aop with nsi we always threw th»n infcs 
aeom-basket; and this^ as soon as it was foil, was emptied into 
a eorered wagon; the oonsecpieiioe wai^ that the potatoes wem 
lemaikaUe for their fine flaror, and good qnahties. 

-409. Bemdm Mag used in tke ofdiosiy shspep owiy pfcpsmtioiis of 
standi were prepveJ fivni the potata Hie laiaer qoautitj of the •tarA 
wed by tbe braodneM, and artielei told uoder the name of ArroKroai 
Farina, Ac, wen dariTad from tbia plaoL BrUiek g^m, ( Dcxt iue^ ) cx- 
taoaivalj need io stHKming caliooa, sod applied to tlie back of pmtfage 
elaaip, ia formad Aom wktai stardb by loaaikig, or fay nitric or aolpho* 
fie add, pekdo stardi fililing to fvodaca it Tho water, in wbidi pota* 
toaa bare been boiled, b destmctiTe to lice open bog% cattle, Ac» Tbe 
potato poisetMs a pecoliar cinatiTe power over tbe ScuWy which tttarla 
itiloii coDfined to nit meat. In Frtnee, an extenaive manufcctarB of 
Sugar from Potato Feeab or Stardi ia carried on. ** Tbne by tbe aid of 
Ohemiitiy we obtain aogar ftom potato-atirdi, aalphoiic acid, Aalk, 
and water. The angar ia oeed lor giWaf "bodj" to Boigvndy wia^ 
and for confectionftty." C4nmuU ofSdtu. JDUe, Vol. 1, p, 173. J 

470. JsBUSALXM Abtichoxb (derived from the Itdianwcwd 
fiv Sunflower, giroioU ; i. e. girart^ to turn, and ^6k su%-* 
bearing no reference to the City of Jermalem,) belongs to the 
fiimily of Sunflowers, and is a native of America. It was intro* 
duced into Europe probably fnHn Mexico in 1497; and was 
lauch esteemed be£»re potatoes were generally used; and incasQ 
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tlfthe total lets «f the latter eeculent, maj be Boagain. In Fra&oe 
and Germany it is esrtensively grown as food for stock; we re- 
member seeing, a few years since, large fields of it near Massilon 
in Obio, and it has been suceessfuUj tried in New York, Ala- 
.banld^ <fee. In the United Stales, however, it is notumiailj cal- 
tivated, except in gardens. Both the tubers and stalks are val- 
•liable. The first are oceaBionaily eaten, either boiled or roasted, 
by men, but are not in the present day much esteemed as a veg- 
etable, being apt to produce flatulency. The tubers grow in 
clusters attached to the true root, somewhat in the manner of 
potatoes^ and the stems are from 5 to 10 feet in height, with a 
considerable quantity of large leaves. In Michigan it fiowers,^ 
but does not bear seed. The crop is large, giviD|f from 10 tons, 
to 1,200 bushels of tubers, atid 1 1^ cwts. of dried stems per acre. 
{BimssinffatUtj and JV. Y. Ctdtivator.) The tubers, when 
once planted, are very apt to spread, and are difficult to eradi- 
cate ; but in Europe this inconvenience appears to be obviated by 
turning swine into. the field. *^ Taking into account the hardy 
qualities of this plant, its productiveness, and easy culture, it may 
be doubted whether it merits the neglect into which it has 
fiillen. Granting its inferiority as an article of food for cattle 
to turnips, <fec, it must be of some importance, especially since 
the potato has failed, to have a plant that can be so easily raised^ 
and on soils so low in the scale of fertility." (Low.) 

471. Ultimate Analysis of the Tuber (A) and dried Stem 
(B) of the Jerusalem Artichoke. (BauisingaulL) 

A tubtr frewh from the ground w«igbixl 1 oz. l& 6-10 dwts : after diy- 
ing in the gto?e 7-10thadwt8 : after complete deeiccatioo, one part was 
rsdttcedto 0.208. 
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In thiv analyiit of the tUlks, the carbon and nitiogwi •!• probtUf 
rated too low. It will be obaervod that these tubert are aUuoai identical 
in com{>oftitioo with the potato, the only essential diflference being a lit- 
tle more ash In the first. According to the same writer, 30.8 lbs. of Je« 
nisalem Artichokes are equal to 11 Itis. haj, as food for horses. '* Theaa 
roots are excellent food for the borse ; the/ are eaten greedily, and ha 
thriTes upon them.'* 

472. Proximate analysis of the tubers of the Jerusalem Ar* 
tichoke. (Braconnot.) 
Uncrystallizable Sagar, , • • 14.80 



Inuline, 


• 






3.00 


Gum, • • 








1.33 


Albumen, 


• 






1.00 


Fatty Matter, * - 
Citrates of patafth and lime, 
Phoepbates of potaA and lime, - 
Sulphate of potash. 
Chloride of potassium, 


♦. 






0.09 
1.15 
0.30 
013 
0.08 


Malates and tartrates of potash and li 


me. 






0.05 


Woody fibre. 
Silica, 


, 






1.23 
0.0S 


Watrn, 








77.05 


M. Payen found a larger proportion of Sugar in this tuber than that 
stated above, and he ascertained thai tlie fatty matter consists of stear« 


ine and elaine. 











Boussingault found : — 
Of dry matter, 20.8 | Water, 79.2. 

473. Inorganic analysis of the tuber of the Jerusalem Arti- 
ehoke. (Bousaingatilt ) Per centage of ash in dry state 6.00. 



Potash, 






• 


54.67 


Soda, 


- . 


• 




- traces 


Lime, 






- 


3.83 


Magnesia, 


. 


• 




• 3.31 


Oxide of iron, alumina, ^cc, 






- 


6.39 


Phosphorii* acid. 


• 


• 




. 13.27 


Sulphuric acid. 






• 


8.70 


Chlorine, • 


- 


• - 




1.97 


Silica. 


:^i- 1 1 -.1. 


• , 


:j 4t. 


15.97 
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and consequently how beneficial for growing animals; but in 
order to derive all the benefit possible from this fact» either wa- 
ter rich in lime, or some food containing an abundance of calcium 
should be supplied at the same time. 

IhuHm (Cuf Hsi, Os:.) is a variety of starch f9und in the dablia, and 
many other pluntii; specific gravity, 1.356, fuses at 213®; rendered 
jeliow by ioditio. Its aqueoua solutioii JofS not gelatinize in cooling. 
(SoUy.) 

The following is the result of the analyses of two varieties of Jerosalem 
Artichoke— tho whits and red— made by Dr. Salisbury of Albany, N. Y., 
in 1850:— 

White Tubers, Red Tubers, Tops of red variety. 
Water, - - 83.608 68.35 40.C8 

Dry matter, - 16.393 31.65 59.93 

Ash, • . 0.774 1.352 3.85 

AshCalcordrymaUer, . 4 728 4.27 6.425 

Inorganic aoalys^di of the tubers of White f AJ and Red [BJ Jerusa- 
lem Artichokes, and the tops of the Red vaiiety, [G,] grown near Alba- 
ny, N.Y.v- 

Carbonic acid, - / 

Silicic acid, • ' - 
Phosphoiic seid, • « . 

Phosphate of iron, 

Ijime, - • • • 

Magnesia, • • • 

Potash. • . « . 

Soda, 

Chlorine, . w . 

, Sulphui jc acid, - , 

' 98.75 98.80 99.C0 

Proximate analysis of the fiesh tubers of the White [A,] and Red [B,] 
Jerosalem Artichoke; and of the fresh tubers of the Potato, [C] 

ABO 
Water, - . . 83.608 68.330 74.713 

Fibre, - ' - . 2.232 3.676 6.839 

Sugar and extract, - • 3.952 7.688 2.36T 

Dextrine, - - - 2652 5436 0.929 

Casein, - - - 2.053 4.400 3.054 



A 


B 





21,75 


23.10 


trace 


1.60 


1.40 


26.55 


9.75 


12.05 


11.10 


liM) 


1.25 


3.85 


1.95 


3.35 


18.30 


0.55 


030 


8.85 


42.20 


43.65 


11.40 


1525 


6.60 


15.85 


2.55 


365 


0.65 


1^5 


4.45 


4.05 



A 


B 


C 


3i)60 


4X)66 


0.185 


2.850 


5.884 


12.399 


0.168 


6.184 


trace. 


0096 


0.122 


0.009 


O.0Si 


0.018 


0.006 


of the White [A.] and 


A 




B 


4S.817 




45.918 


40.926 




40.566 


5768 




4.8» 


3378 




3.597 


4728 




4.270 
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Albamen, 
Starch, 
Berin, 

Glatinoat matter. 
F«t» . 

Ultimate organic analyofs of the 
Bed [B J Jerusalem Artichokes : — 

Oarbon, 

Hydrogen, 
Kitrogea, 



' 474. The tubers are an excellent food for milch cows, hoi>Befs 
and sheep, but should be used ip connection with dry food and 
M^ Hogs likewise prosper upon them ; and when the ground 
k not frozen, Uiey can help themselves and save the cost of har- 
vesting. The nourishing quality of the root is very litde, If any 
lower than that of \he potato, while its inorganic constituents 
are more useful. The stalks a^ nearly as valuable as the tu- 
bers; and in this respect it has an advantage over the potato. 
Although cutting the stalk in the beginning of September may 
diminish the growth of the tubers — ^which is questionable — ^the 
iodder that is obtained at that season will fully compensate for 
the loss. 

According to Schwertz, 100 kilogrammes (=220.548 Ibs^ av- 
oirdupois) of green stalks, equal as regards nutritious qualities 
31.250 kilogrammes of hay; but the value is increased if they 
are mixed with other vegetable naatters. If for winter fodder, 
the stalks should be left as kte as possible, cut, and dried as hay; 
and in this condition all domeetic animals eat them. In some 
parts of Europe, the stalks are also used as fuel; and Boussin- 
gault found them profitable as absorbers of liquid manure, — ow- 
ing to the amount of pith — when thrown into.hog-pens. 

475. The soil and climate appear to matter litde. The ixh 



AI»aO!TLTUBJa» TSXT-BOOK. 281 

b«n, eiUior above or below gfowod, bear a degree of oold ihat 

no other ooliivated root will do. Tbej are thus of essential «til*» 

itjan norUiem oUmates, and may be left in the groand aJl win^- 

ter, if wanted for eaiiy spring use. T'lis plant can bear the 

effidcts of great heat equally welU With the exception of 

mamhesy all places and all soils suit; and even the Mihade of 

treesy in moderation^ is not injurious. The following resnlte 

have been arrived at by experiments in France:-*- 

AlluTial land gave, 30.868 Kilog* of tulxin. 

Turfy land, wry rff^, 26768 - 

S.indyclay, 23563 •* ** 

Calcareous earth. lb.90d " *' 

From which it would appear that dry and light soils agree best 
with this plant. 

476. In Europe, where Artichokes enter regularly into rota- 
tions, the ground is prepared and manured as if for potatoes, in 
the spring: and planting should be accomplished, as early as 
possible. They may, however, be planted, equally well, hite in 
the fall, in dry soils. Whole tubers are used, and placed in rows, 
at about 1 inch below the surface, leaving sufficient space be* 
tween the rows to use the cultivator, and the plants about nine 
inches apart. When they appear above ground, the soil is kept 
dean with the plow or cultivator, and hand hoe. If not har- 
vested the first year, they will cover the whole surfik^ of the 
ground the second season. 

411, The stalks, if intended for dry fodder, must be left as late 
as the climate will allow of their being entirely dried. They 
may be cut with a strong sickle, or a corn-knife, from 2 to 8 feet 
above the ground, if tfdl; or in proporti<5n, if short. They are 
Ughtly bound in bundles, and seven of these bundles are placed 
in shocks After a week, and when the outside leaves are well 
dried, the shocks are separated, and replaced, so that 14 stand 
together, and 7 are pkced on the top, like a roof, with the cnt 
ends upward, and strongly fastened toward that end« In this 
way they stand till perfectly dry. 
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47a Hie fnbeis maj be dag wkeii conyeoienti m the i 
maimer that potatoea are; biii» if another crop ia intended to 
aneceed, great care moat be taken to gather op ereiy portion. 
Aa they grow in clampfi» a little experience will render this easy* 
K it IB intended to continne artichokea on the same ground 
enough amaU tubers maj be left to serve for seed next seaaon, 

479. If thej are to be used during the winter, they may be 

piled in heapa in a dry place, and covered with straw and earth. 

Wet injures them more than frost (Girardin and Dehreulf 

See also PatmU Offiu Report 1844, p. 146; 1845, p. 321; 

' 1846, p. 186; 1848, p. 159, 578.) 

480. In tbc above refertncei^ moch iDteresting ioforination will b« 
loaDd. We would banJlj, in our preteot state of »gricultare, rccom* 
roeod tbu crop to be introdaoed into oar rotations' or upon rich 8o>Ip, 
but we are eonfident that oTery ihrmer woo)4 find it profitable to set 
■part a field for this plant, end use the stalks in place of haj, and the 
tubers for his hones, sheep, milch c«»ws, and hogs in winter and spring* 
There are eertainlj few plants which can be raised so readily* nor one 
which will ji«ld more food at less cost After a few jesrs the artichoke 
will die itQt, in many localities ; baring ezhaosted the soil of the peculiar 
luod it rsqaires* 



CHAPTER XVII. 



I^ARSNIP (PaMiinaem saiiva.) GAREOT 
{:Daueu9 Caroia.) BEET (Beta Vulgarii.) 

481. The Parsnip is a native of England, of the Continent 
of Europe^ and of Asia, but in its wild state is useless, if not 
poisonous* It has beoome naturalized as a wild plant in the 
United States, (€hray;) and whten once established as a weed, 
is verj difficult to exterminate, while the root diminishes in 
size, , Formerly, it was in more general use than at present, and 
it is now more cultivated in Catholic countries than in Protest* 
aint Shakespear refers to it in the old proverb that ** smooth 
words butter no parsnips.'* It is cultivated both as a field and 
garden crop; and in the Channel Islands, (Jersey, Guernsey, 
and AldenUBy,) and in parts of France^ it is grentlj depended 
on for fattening hogs and cattle^ and as food for inilch cows, for 
all which purposes it is perhaps superior to any other root 

482. There is probably only one species, but several varie» 
ties, of which, in Great Britain and America, the Large Jtr^ 
9ty is considered the best for field culture. Of this there are 
two sub-viirieties, (oy) the fueiform, which strikes deeply into 
the earth, and (hy) the napifomiy whidi becomes thick, and 
grows hear the surface French writers mention three varie* 
ties as worthy of attention; (c,)ihe Coquaineymih a long root, 
and tall leaves; (d^) the LUbotinaisey with a shorter and thicker 
root; and (e^) the ^tam, small, and of a yellowish tinge, tender, 
«nd richer in flavor than the othenk Any of these, however^ - 
will degenmite in poor soil, or byoareleas oilturei 
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483. Late exammations have proved this root to be more 
nutritive than the Carrot, while it greatly excels the latter in 
bardinesa; freedom from disease and insects; in its adaptation 
to soils; in its yield; and facility of culture. We believe that 
it is &r too much neglected, and were the fashion to change in 
our Northern States it would be greatly for the benefit of 
ftrmers. 

All animals are fond of the Parsnip. To milch cows it is eminently 
fiiviorable, giving a fliivor ai«d ruAnesa to theirmtlh which no other win* 
ter vegetable but ihe Carrot can give. The cows of Jersej and Ouem« 
•ey fed with Parsnips and hay, yield butter during the winter of as fine 
a tinge, avid nearly «e good flavor, as if they were fed in postures. To 
horses it is equally salted as the Cftrrot. Hogs are extremely fi«id of it^ 
and, when boiled, poultry may be fed apon it (Xet0.) To this may- 
be added, that next to the Artichoke, it hears irust the best of any of 
our cultivated roots^ and it may be left in the ground through winter, 
not only without injury, but even with an apparent increase of saocha* 
rine matter. 

484. No ultimate analysis of this toot appears to have been 
made. (JE. T. Benmingy 1852.^ 

486. Proximate analysia of the Pittanip root ( VodckeTf 
1862 ;) grown on stony, shallow soil, on the fitfm of the Royal 
Agricultural College Cirenoester, England. 

Water, - - 81.780 62320 ^!o50 

InoigenJo matter, (ash,) - 0.941 U524 0532 

Kitro>(enise«l organic sttbstanoes, « - 1310 1350 1380 

Carbonaceous maUeis, - « 15369 15306 1&.738 

100.00 100.00 100.00 

or the same dried at 213 ^ F.-- 

Kitmgenixed substances, • • 

Garbonaoeoos matter, • 

Inoigank niatteis» (ssh,) • • 

100.«IO 100.00 100.00 

. Famnipe eontain to 8 per-eent less water than tomips, andS to 6* 

per cent less tha^BHBigoUk Tbo^oaiititgrof 1 



I. 


n. 


AverH«i 


7.48 


7.12 


737 


87w41 


8735 


8r34 


5J6 


523 


&U 
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in fresfa Paranfpfl is aboat the nme as that contained in tamipa. in a 
driad state, bowevier, tarni^ are richer iu protieia compounds than para* 
nips. 

480. Detailed proximate composition of ParonipB. ( VoeU 
cker.) 

In natural itate. Galcolated dry. 

Water, • • • 82.050 

Cellular fibre, • • 8.022 44.691 

Ash united with the fibre, - • 0.208 1.159 

losolable protein compounds, • 0.550 3.0G4 

Soluble casein, • - • 0.605 3.704 

Gum and Pectin, • • 0.748 4.166 

Salts insolublein alcohol, • • 0.455 2.535 

Sugar, . . • 2^82 16.055 

Salts soluble in alcohol, • - 0.339 1.888 

Ammonia in the state of ammonical saltan 0.033 0.184 

Starch. • - • 3.507 * 19.537 

Oil, • • - 0.546^ 3041 

467. Inoiganic imalysis of tbe Parsnip. (Bichard»on.) 
Potash, ..... 36.13 

Soda, .... 3.11 

Magnesia, . . / . p 9.94 

Lime, ..... 11.43 

Phosphoric aeid, .... 18.66 

Sulphuric acid, • . ^ • 6.50 

Silica, - - • - . ' . 4.10 

Phosphate of iron, • • • • 3.71 

Chloride of sodium, .... 5.54 

By this it will be perceived that it belongs to the class of 
potash plants, but that it is also rich in the phosphates. The 
starch is all deposited in the external layers of the roots; the 
second layers contain much more protein compounds than either 
the heart or the outer layers. It will thus be noticed that the 
albuminous or protein compounds are not uniformly distributed 
throughout the whole mass of the root. 

LBj6rt botwfMi 
In ootsr kf er». Hesrt. Um heart audths 

outer layers. 

Percentage of nitingen, 1.039 1.069 1.500 

^qual to 
Protein compounds^ 6.493 6.668 9.375 

16 
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488. Panoips niooeed beit in a deefs well polTciiiedtkiamy 
BoO, but will pmqmr in much heavier elmya than earrofts, etfe^ 
ciaU J if the soil is formed of granitic rodcs. They require depth| 
and oonaeqnentty the groond ahoaki be plowed deeply, or snb- 
soiiedy whidi is better still; bat they will foioe their roots in 
spite of obstiuctiona. Fresh bam-jaid manure is not injnrioaa 
to them. 

489. The land being manured, (if requisite,) and plowed, is 
hanowed and tolled, and the seed sown broad-cast, by hand in 
lows^ or by drilL* If by either of the fiist modes, it must bo 
lightly harrowed, care being taken not to bury it above 1 or 1^ 
inches deep. It is important that the seed be fresh: if two 
years old it will not v^tate. In Jersey 3 or 4 lbs. (Le 
CtnUeur) in Scotland 10 lbs. (Stephens) per acre of seed are 
required. It generally vpg^tates slowly. Some soak it and 
mix it with damp sand to hasten germinaticMi, but in this ease 
it should not be sown in dry land. If in drills, they should be 
just wide enough to admit a one horse plow or cultivator, — 
about 20 inches— and by degrees the plants must be thinned to 
6 or 9 inches apart, according to the size of the variety, and the 
richness of the soil; but it is better to sow rather heavily to 
prevent misses. When the plants are one inch high they are 
to be weeded wiih a hoe, and the land must be kept clean in 
this manner till they are laige enough to admit a cultivator. 
After this they grow very rapidly, and soon cover the ground 
with their leaves, and prevent the further growth of weeds. 

The luUowing plan is rseoumeDded, wbert a good drill cannot b« 
procared. When the land is well harrowed and leveled, sow the seed 
broad-cast^ bam>w, and roll it ; then when the plants appear, hoe 
into drills, either with a hoe-plow or hand-hoe. 

The chief Libor requisite, is keeping down the weeds till the 
parsnips gain sufScient size to do it themselves. 

•TiMDrifltmHiiiflMtandlqr Sawiya Co.,cir Albn^.KT^aowOiiiictdrrtv* 
Ivty tad aft a proptr dtylB. 



AaRICU&TURJLL TXXI^BOOK. 227 

49(X Haarestlng is most readily performed with a plow, with 
a biant or worn oat share, drawn by a pair of horses, along ot 
across the rows. The pressuie of the plow and earth forces the 
roots out of the ground, when they are gathered into baskets by 
hand. They may be left in the ground, if intended for winter 
use, as long as the frost will permit; and, if for spring use, 
through the whole winter. They may be kept in cellars, or as 
is recommended for artichokes. 

401; In Jersey, the crop avemges from 9 to 11 tons per acre^ 
but has been known to be as great as 27 tons 8 cwt. 

492. When the leai^es begin to fade, they should be cut off 
and given to cows; but if they are moist from rain or dew they 
are apt to inflame the udder. A good armful a day to each 
cow will impart neariy as much richness to the milk as the pars- 
nip itself. 

493. Domestic animals will eat the roots raw, but hogs are 
believed to prosper better upon them if they are cooked. Pork' 
made of turnips is said to be quite equal to that made of com. 
(See Trans, of N. Y. State Agricultural Society^ Vol. xi, p. 
S60.) 

494. WUm has been mac'« of this root, and a pure spirit maj be ob« 
Uined from it by dis^.illatiou. 

* 495. For seed, the plants should be allowed to stand till the 
second season, or the best roots may be set out two feet apart 
each way, the crowns being under the surface of the ground* 
In the latter mode from 1^ to 4 lbs. of seed may be expected 
from a square rod of 16^ feet. (Stephens.) The seeds ripen 
irregularly, and should be gathered by hand when ready, being 
spread under cover, till quite dry. 

The seet^s are apt to produce blistiTS and wntery vesicJes on the handft 
and arms of tkwe gathering thera, which may be preverted by rubbing 

- well with urease previous to comnienc'ng. 

496. Neither insects nor disease of any kind appear to injure 
this plant in the United States. 
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497. ThebafciDMireii^areikii 

wood iKho, plarfer, «m1 commoa sdL The 
ahoald be driHed in wilh the seed. 



49S. Thb Cabbot — like the panoqv— bekmgs to diehotjui- 
leal order of Umbdiiftret^ the Hemlock or Panlej fionO j, some 
of the ^ecies of which are mnlntive, aid manj of them poisoii- 
oua. The wild carrot ia a oHiiinoii weed in Enrc^w^ aid i» 
f wholb' mdeKy hating a hard, deader, Insifonn rooL Mr. Low 
m indined to think that ovr ediUe Tarietr has been denved 
lioni warmer eoontries, and not from the wild jJant of northem 
Snrope^ which no modem cakiTatioa has been aUe to chai^ne. 
it was known to the Romans^ and is deacribed by Hia j. It 
was introdoeed into Engfamd, as n fidd cn^ bj Ftemkh refn- 
I^Msi^ towank the end of the lUth eentuy. The varietiea are 
veij nnmeroasi being divided into (a^) fidd, (h^) garden, (tj) 
led, (d^) white,4c^whifetherool varies in du^fivMnfiHifonn 
%o nqHiorm* The most esteemed for field eohnre are the (t^) 
Whit© Belgian, (f^) Akringham, (g^) onnge^ and (k,) kwg red 
canot 

499. The coltare of this root for the feeding of stock has 
lapidlj increased both in America aid Eurr^ie^ dnring late 
jeais: stiD, with ns, it is larev and grown in mall quantities. 
It requires a peculiar soil, and careful cuhiTation, and in itsearij 
atages is difficult to attend to. At thesametime^itisnntritiTe^ 
and when eveiy thing ii suited to it, rery heavy crops maj be 
grown. 

Analysit apresra to indieite that 350 to 400 parts of curots are m- 
4|frired to rppbce 100 partR of good OMadow hay in ferdhig honea ; and 
ihia root is mach inlierior to the eqairalent of potatoes^ in pxacdea. 
(Bcftmnnpmdt.) Thaer aaja that a working horse vmj be kq>t in eoo- 
dttioD CO 70 or 80 lbs. of carrotSp and 8 lbs. of hay daily. 

500. No ultimate analyslA appears to hare been made. The 
oiganic matter, ash, and nitrogen bare been found to vary an 
follow^ calculated dry. 
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BoaniQ. 
HuriJbrd. 


Voelck»r. 


W«T. 


Frombevff. 




Boot. 


Root. 


Top. 


Boat. 


Top. 


Organic matter. 

Nitrogen, i 

Wrtter, 


U4 

to 
3.61 


93.710 
6i29U 

ft8.260 


935 
6.50 


HI 3 

18.7 


905 
9.49 


84.6 
154 



501. Proximate analysis of fresh white Belgian carrot (Ay) 
compared with the fresh parsnip, (B,) grown ^n same soils >— 
( Voeleker, 1862.) 



* 


A. 


^ B. 


Water, 


83.260 


82050 


Clonic matter, containing nitrogen. 


0.596 


1.289 


Organic niatter, fitted for tlie support of 






respiration aad formation of, fat. 


1C.399 


15.738 


Inoiganic siibataneQa, 


0.745 


0.939 



In round numbers, carrots may be assumed to eontain about 
88 per cent, of water, and 12 per cent, of solid matter. 

502. Proximate analyses of the fresh (A) and dried (B) white 
Belgian carrots, ( Voelcker,) at 1 12® F. 

Water, . - - 

Cellular fibre, - - - 

Inorganic matters a^ttaehed to fibre, - 

Sugar, . .. • • 

fialta soluble in alcohol. 

Gum and pectin, ... 

Inorganic salt8 insoluble in alcohol, - 

Soluble casein, ... 

Insoluble protein compouada. 

Oil, - . . - , 

Kitrogen,' in state of ammoruacal salts, 

503. Inorganic analysk <^ the white Belgian carrot (A«) 
{ W% J and of the pacsBip, (B,) (EichaxisotL) 



A 


B. 


)7.338 
3471 




27.41« 


0.145 


1.14S 


6.544 


51.689 


0.409 


3230 


0.885 


6.989 


0.293 


2.314 


0.498 


3.934 


0.169 


1334 


0203 


1.604 


0.008 


0.069 



A. 


B. 


1.19 


4.10 


SJS& 


18.66 


GJ&S 


6.50 


17^0 




8.83 


ll.a 


336 


994 


1.10 




39.44 


36.12 


1353 


3J1 


6.50 


554 
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Silica, • ... 

Phosphoric add ... 
Siilphoric acid, 

CarfooDic acid, ... 

Lime, .... 
Hagneaia, ... 

Peruzide of iitNi, 

Potash, - - . - 

Soda, 

Chloride of sodiam, • • • 

Phosphate of iroa, . . . • X71 

501 Dr. Yoelcker {Jour. Rmpt Affrieuibtnd SoeUhf if England, Vbl 
ziii. p. 395,) tha« ooiDpares the white carrota and paraoipe toyether : — 
1. There ia a geoenil resemblance in the coroposition of both roots. 3. 
Parsnips contain less sogar than carrots, the deficiency of which is re- 
placed by starch, not occarnng id carrots. 3L Oirrots contain an arenige 
i)f 12 per cent of aolid aubstances, parsnips 18 per cent. Thns parsnif-a 
win be foond moch ODore nntritinna than carrots. 4. The ilesh-fomiing 
c«)nstitoent of parmipa is greater than that of carrota. Pannipa are 
about aa ridi in albanMoooa compounda as mangolds. Thoa fretk 
parsnips contain 1.30 per cent, and dry, 7.25 per cent of flesh farming 
constituents ; the aboTe carrots, fresh. 0-612 per c nt, and dry. 5.46 
per cent of the same. Parsnips also contain more nitrogen in the form 
of ammoniacal salts. 5. Parsnips contain a double proportion ot iatty 
mattera 6. The difference in the relatife proportions of cellidar fibre in 
' both roota ia Tory great. The cellular fibre, occurring in carrota, par- 
anipa, turnips, mangolds, Ac, must not be regarded aa oaelees in the 
animal economy ; for there can be little doubt that the sofl and young 
ilbrca of these roots are readily conyerted in the stomach of animals into 
gum aBdaogar,.and applied in the system to feed the respiration, or for 
the formation of fiit. 7. Parsnips possess greater value than white Bel- 
gian carrots as a feeding or fattening iLateriaL Parsnips^are, indeed 
Tery Talaable aa an article of food ; they are liked by cattle, and highlj 
eiteeroed by Continental farmers for fettening stock. Moreover thej 
stand the frost better than any other root-crop cultivated in England. 

505. CanoU require greats care in cultivation, than any 
other plant of the sort The soil must be light, sandy, rich, and 
fertile to the depth of at least a foot, to produce good crops. 
Freedom from weed& ia also very essential, a» the young plani 
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is delicate, and at first grows slowly. The ground sliould be 
plowed and prepared, as far as possible, in the fall, and the seed 
sown in spring, as early as the climate will permit: — ^Thaer says, 
*' even before the winter is over, and while the snow remains on 
the^^ ground," in Prussia. Manure adds much to the yield, but 
if dung be usedj it ought to be well rotted or composted ; or 
raw manure may be plowed in, in the fall, and compost dragged 
in, in the spring previous to sowing. In Scotland, it is applied 
at the rate of 25 tons to the acre, and placed in the drills imme- 
diately below the seed, (Stephens.) 

50G. The seed should be fresh, for if two years old it fi:e- 
quently fails. From Sj- to 6 lbs. to the acre are required. As 
it germinates slowly, at the ordinary spring temperature, the fol- 
lowing process is recommended. Enclose the quantity wanted 
in a bag, and soak in water for 48 hours — ^and this 8 or 9 days 
before sowing. After soaking, spread the seed about a foot in 
thickness on the bam floor, and germination will take place in 
6 or 7 days. When the seed is observed to be " chipped," it 
should, be sown, being previously mixed with fine dry sand, to 
about 4 pecks to the acre, seed and sand together. By drill is 
the best mode of sowing, the ground being previously rolled, 
and rendered very smooth ; but it may be sown by hand, rows 
being previously marked out^ and the seed covered with a hoe. 
Broad -casting would require so much expense in weeding, as to 
be entirely inapplicable. Seed dealers now prepare carrot seed 
by rubbing oflF the hairs or points; but where this is not done 
the seed may be separated by mixing intimately with sand or 
ashes ; or rubbing forcibly between the hands. The seed should 
be slightly covered. In wet weather, it will penetrate the 
ground spontaneously. The rows or drills shoulid be about 20 
inohes, and the plant(^ 5 to 8 inches apart, according to the size 
of the variety. In such roots, nothing is gained by crowding, 
as much being lost in size, as is gained in number. 

507. When the carrots show themselves, they should be raked, 
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boed, and dunned; theboemgnnistberqieated atleaitvioe. 
When gofficiendj laige^ aa m not to be injnied, the cahiTatar 
msjr be mn between them, and the weeds kept down till tha 
leaves cover the ground. 

508. The leaves are oflittlevjihie for feeding stod^ cattle not 
liking them. Canoto may be dug with an iron Ibik, or bj a 
bhint plow, as is recommended for paisnipi^ the tc^ being cat 
ciL They are not injuiedb^ moderate frosty but when severely 
frozen thej are apt to rot as thej thaw. On the oth^ hand, 
when pot in laige heajjs, and kept veij warm, they soon fer* 
ment and rot. The safest mode is to phM» them in hijen alter- 
nately with straw, in cellars or heaps, ventillation being aDowed 
tin the 2^roaeh of severe cdd, when the heaps most be covered 
with straw or earth. 

509. The Mlamlng is the ecwt of taisin^ a crap of one acre of curots. 

at FredoDis* Chaotaoqae eoonty, 9ew York, in 1848, on gram svaid 

turned oodcr, loUerf down, and faonowed with a fine harrow, and aowcd 

oiitopofthe8od»lia7 4Ui. {J^mmM.tfN.T.Agnad.Sm^f.rol.^m. 

p. 327.) 

TUmingmuAhamminf[lH^j*,ttmmm^ -91^ 

SakJqraid«miai(lS^y»0aB!iemiV. CSS 

m^iagwndwtediagie^ ** - W. • 

d^metmdttoB IS** <• >■ -SJS 

m i fCT tiu c 33« •• •• St43 

4AsSicd m •• iJiS 

iMi^ ASt 

* fSSull 

camte tf liH en^ ItCTS 

T^«it, fTtJM 

70;^ days of man's labor, and 1^ days of hone labor upon one aae 
of land. Twelve and a half eents per bnabel is af^iently a veiy high 
priee, when the trae nntritiTo valae, and the qnantity of water con- 
tained are compared with tiie price of oats, bnekwhea^ or some other 
foots.* 



nt OfeU an woftli 37)^ emU per bashel, CbrroU are eridently too dew at ISK 
MBta^fftlielblloiriiiginodeoreiliinatingdievBliieorfondisoonvct. Wetakceqnal 
wdf ht» of tha two yitgrtahlf to be cwaparrd and llnd the eqnifalnat proportiQaa of • 
Hqtrimeiit in eaeii. Tbm:— 

Oata ISS lb • Owrota ISO lb 

Badiatmtfar, IS - 88" 

iolidfM "m" .... "a- 
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510. The Carrot contains in place of starch, as also Iho turnip, a varia- 
ble proportion of a gelsitinous gummy like substance, to which the name 
of Pedin has been given. It is a tasteless solid, which swells up and 
gelatinises with water. It possesses feeble acid powers, com^ioing with 
bases to form pecUUe$, It is represented hy the symbol da H« ; Oio. 
(SoUf.) 

511. The average crop in the the United Statea, with good 
cultivation, 13 from six to eight hundred bushels per acre* 
( Wigpins.) 

TIm ibilowing crops of CtrroCs hare be«n rsiied by L. Risley, of Fredonia, Chaa- 
tauque Co., New York, allowing 56 lbs of the fresh rooU to the bushel. ( Pat Qfirg 
MMfHM 18S0, p, 385.) Mr. R^ took the Premiom of the State Agrieiiltural Society, 
sonoally, for 10 years ; so these may be conmilered «Aoe« the arerage : 
1 acre gare 1590>i bushels, at a cost of f 10475, or IXdyi days labor at 62>i cents. 

K " 4OT " . « fS.7«, « 

X ** 8MX *« « 4«.69. " 

1 " 966 •• « 60.11 or 70K ** " " 

\K « t^\%% " " 5W7 « 

1 •* 951 H «« «« 46.63 « 

With the «zception of the first and fourth, the particulars are not gi%'en. Th« Car • 
rote wers town in drills firom 12 to 14 inches apart, and hoed as soon as the young 
plant could be seen. The plants were lef^ from 2 to 4 in<4ies hi the row. In tt>e cost 
of the first crop, f 15.00 is cliafged for manure, and f 10,50 for *amproyement of tend**; 
the rest is the actual outlay for labor, and seed withoQt interest. Tlie charge for wa- 
ges is unusually low, 

Ofthis 

Kitrogeneous mafter forms 16 per cent, - 13.44 lb 5 per cent • MO lb 

Carbonaceous matter « 77 " - 6t.68 "88 •* - 19.36 *• 

Ash , •« 3 « - 2.52" U a \^9*€ 

Busk « 3 M . 2.52 « J6 « 1.32 

Mow, allowing that a bushel of CSrrots weighs twice as much as a bushel of Oats, 
Ibough 56 lbs per bushel is the usual estimate, 37 >» cento worth of Oato contain over 
• times af much nitrogenous matter as 12>({ cents worth of Carrote. 
IK « « carbonaceous « « « 

2 •< « ash and residue " «« " 

but as the nitrogenous matter is by fiir the mnst valuable for commoh food, the Oats 
greatly overbalance the Carrots In value in this respect. In anotVr poin^ of ^'1^^« 
1. e. the fiittening qualities of the two, the dry Oit conteins firom 6 to 7 >l^ per cent of 
041, while the dry Carrot contains only about IK per cent.; so that in every aspecf , 
except tha suppling frttk food, in winter, to the animal, the Carrots appear to bo 
vary much overcharged at that price. As has been already mentioned, Bousaingsult, 
Oxperimenting on a horse, places the value of Carrots compared with hay as 400 to 
100 ; and hay being worth to the fturraer for feeding or wool growing (not for 99l$ 
iMto eftttfir, in which case other elements of cost enter,) not mors than 95 a ton, 
)00 tt)s. of Carrots wonk) be worth about 6 cento or 3M cents per bushel. Still, in 
proportion to 0«U, tliis la too liigli. Wc ofibr thia liew of the sul^jeot for furtlier 
consideration. 
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512. Thk Bbet belongs to the botanical order <^ Chenopo- 
diaeea^ the Gooee-foot £uiiily. 

Spinach, {SpimmeU cUrmeea,) and Lamb't-quarten, {Ckaupod^Mm 
Mum,) belong to the aaine bmil j. 

The original type of the garden and field-beet, is the Beta 
fnaritimoj or sea-beet, a plant indigenous to the sea shore of 
many parts of Great BntaiOf especially where an aigillaceoiis 
formation borders the sea-line ; the root is somewhat fleshy, and 
the leaves are gathered and eaten. The cultivated yarieties are 
the Beta hortenns or eyda^ the Chard Beet, which is cultivated 
for its leaves alone; and the Beta vtdgaris^ which comprises all 
the red, white, and variegated beets, the root^of which is of chief 
value, whether used for garden or field culture. Of both these, 
there are very many varieties insize,color,shapeof the rool^ and 
mode of growth. The field-beet is generally known by the 
name Mangel- WurzeL, (German for *^ Root of SeartUyf) or 
Mangoldr Wurzel^ (which literally means, the *^Root of the 
White Beet;^) or it is siiiq>ly, and more usually termed Man^' 
gold. Field-beets may be again subdivided into those which 
are cultivated for the feeding of cattle, and those from which 
sugar is made, which latter contain more saccharine matter, and 
are generally white. 

Such sugar is now manufimtared on the Continent of Europe, inclnA- 
ing Raasia, to a very great extent ; and the quantity is annually in • 
creasing, as Chemistry simplifies and renders cheaper the process. This 
manufiicturing is said to have been lately introduced into Utah. The 
beet varieties of sogar-heets are (a.) the DUetU, with a white root, skin 
and leaver each root weighing from 25 to 34 lbs.; (6.) the Stf«nan beet, 
the sweetest, but smaller : (e.) the Ydlow beet, (</,) the Siberian beet 
(For a very mintite and aceuiate account of the Beet -sugar manufacto- 
ries of Europe, see Kno^p^B Chemical Teehnotogy: London £d^,1851, 
vol ii'u pp. 339—416.) 

In 1841, the production of Beet-sugar in Europe was estimated at 
55,000 tons ; in 1847 at 100.000 tons ; in]850 at 190,000 ton& In 1843 
France produced 40 millions of kilogrammes, (=45,000 tons ;) in 1853, 
80 millions kilogrammes, (=99,000 tons.) TLis progress has been ow- 
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in^ to improTementSy chiefly chenoicftl, encli year id tbe mfttmrBcture. 
{Amn, of Seien, Dm,, vol. iv., p. 95.}^ Siliitnan'i Jonmal, ToLzri., N.S^ 
p. 275.) 

513. The Mangold can be grown Buccessfullj for sugar-ex* 
traction at all places between 45 ^ and 56 ® N. Lat. in Europe. 
At Tobolsk, in Siberia, this crop is cultivated for food, but the 
root is supposed to contain a smaller proportion of sugar than 
than that raised farther south ; judging from the efi'ect of a 
wium climate on wheats the nitrogenous matter should like- 
wise be smaller. The Sugar or Silesian Beet is more particu* 
lar as to climate, and consequently does not succeed so well in 
general cultivation. (Prof. Wilson,) 

514. The roo^ of this plant is not' strictly a true root) but 
a thick fleshy protuberance of the stem, to which the actual 
roots are attached. The bulbous portion of some kinds of beet 
is formed below the surface of the earth ; in others, it is above* 
exposed to*the air; and again, in some it is placed midway be- 
tween earth and air. Most varieties are spindle shaped; some* 
long and narrow, like the radish ; others thicker, and more round ; 
some nearly square, with deep indentations; and seldom flat- 
tened. The varieties are also distinguished by the leaves, curled 
or smooth; li^ht or dark green; fringed with red; or entirely 
red. 

515. If a root » cut across, it will be seen to be composed of 
concentric zones or layers of fibrous vessels and cellular tissue 
diflering in color more or less according to variety. It will be 
remarked, that the leaf-stalks take their origin pretty deeply in 
the body of the bulb, and there form an extensive region called 
the hearty characterized by its greenish color and abundance of 
fibrous vessels; and, chemically, more analogous to the leafstalk 
than to the rest of the bulb. The actual bulbous matter is dia- 
tributed in a zone about this heart, extending below it to the 
point. The exterior, or skin, is composed of a peculiar compact 
cellular substance, containing mineral and nitrogenous matter; 
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rnimfdnrfely benerth which lies the] 
iiigthe eoHonng mattei^an qwenriil oil, and aerenJ other peca- 
liar oigaoic eompoondB; thm snoeeed the eoooeiitric xcmeB of 
TaMularaiidoefliilartiaBae. IntiiecelliilartameiBdeponted the 
aaediarioe matter, the jHoportioD seeming to be greatest inthoae 
cells iaunediatel J in oootact with the vaseolar timie. The 
ferm (where the leares enter the bulb) contains a laige pn^ior* 
tion of the saline matten^ b«it no sogar. The cells oootaia 
neither starch, nor erjstalline satts, but only a liq[a]d, conoBtii^ 
chieify^ of dissolved sogar. The fibions vesselsi on the odier 
hand, contain no si^gv, at least those do not which are situated 
in the heait, but they contain salts in a oystalline ^onn. Soma 
25 or 30 distinct substances aie found in this root 

516. In Cheat Britain the root is held in high Mimation as a 
fidlow-cn^ and as food for fittening stock; and the cnltnre is 
nndentood to be increasing. No statistics n^ardii^ it in the 
United States sffear to exist We are inclined to believe that 
this crop is annually becoming more common in the Atlantie 
States. 

517. Ultimate analysis of the root, (A;) and leaves, (B;) of 
the Mangold. (Bonuingcadt.) 



Oarixm, • • 

Hydrogen. • • . 

Oxjgen, 

nitrogen, - • 

Asb, 

The IdSTM appflsr to po»coi a fiu- higher value, both as a fet£n§, and 
as a msnuring salKtaaee^ than is asaally asMgned t** dwnB. The pro* 
portiuDS of water were about the same in each ; and the analysis shows 
that, in a chemical point of view, the leaves were three tiroes ns valua- 
ble as the same weight of roots woald be. (Prof, WUa^n.J 

518. Proximate aFerage of sereial analyses of Mangold. 
(Knapp,) 



I 
42.75 


n. 
43^ 


sat 


5.77 


^M 


5.1 


43^ 


43.23 


308 


1.66 


1.66 


4S 


a24 


6.24 


21.5 



(Knapp.) 
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2sr 



Sugar, - - . - 

Soluble salte, pectiir, certaio azotized compounds, ^., . 
Water, 

Woo<Iy fibre, insoluble salts, albumen, and other azotized com- ? 
pounds, - - - - 5 



10 
3 

89 

4 

100 
619. Proximate analysis of Mangold — "Sugar Beet."— 
(Sorsfard and Krocker*) Root grown at Qiessen : 

Fresh. Try. 

Albuminous matter, • • 2.04 11.5 

Su(?ar. - - . 12.26 68.8 

Cellulose and other nitrogenoas substances, 2.56 14 6 

Mineral substanoei, * • 0.89 &.Q 
Water, - / - 82.25 



520. Inorganic analysis of Mangold. 


(Way.) 






Top^. 


Roott. 


Silica. 


1.99 


2.57 


Phosphoric acid, 


5.15 


3.08 


Sulphuric acid, - . • 


5.8 


' 3.37 


Oaiboiiic acid| 


- 6.49 


18.32 


Lime, - - - 


' 8.65 


1.95 


Magnesia, 


. 8.66 


2.11 


Peroxide of iron. 


0.96 


0.6 


Potash, 


• 21i26 


24.79 


Sotk. 


7.01 


13.75 


Chloride of sodium. 


- 33.96 


29.41 



1.7 



0.886 



Per centage of ash, 

• Pay en found 1.11 percent of nitrogen in ^ry beet, of which one- third 
was due to the albumen. Horsfiird, obtained from be^t-root, which 
lost in drying 82^ per cent of water, 1.8 per cent of nitrogen. Under 
the very probable stTpposition that all these nitrogenous substances are 
of an albuminous nature, these nnmbers would correspond with 11.54 
per cent of albuminpua matters, or 6.16 per eent of the amount of sugar. 
(Knapp) 

As will be noticed above, Chloride of Sodium (common salt) enters 
largely into the composition of the Mangold. Prof. Way gives the fol- 
lowing comparative table of the qunntity of salt yieldud by one ion of 
«adi of these plants t 



BootaL 


Tops. 


i3S - 


- IS^per 


1.42 


11.25 < 


1.49 . 


6.15 
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Mucoid Wortid% - 

Carroty 

Turnipi; 

521. The average quantity of natritioiis matter afforded by 
a crop of liaogoldB of 20 tooB, or 45,000 lbs. per acre, consistB 
of900 lbs. ofhusk or woody fibre; 4,950 Ibe. of fltaich, sugar, ^; 
900 lbs. of glaten, 4cc; and 450 lb& of saline matter, or aslu 
No oil or fatty matter has yet been detected in an appreciable 
quantity. (Johiutwu) 

522. This crop pvospers on much heavier soils than either 
tamips or carrots; but a light clay soil, containii^ a fiiir pro* 
portion of humus, and rendered rich by manures, is the best^ 
Moisture, especially in the beginning of the season, is veiy ne- 
cessary, in order to develop its fiill size and good qualities. An 
excess of moisture is very rapidly absorbed by beet roots. 

523. In France, it is a common practice to sow the seed in a 
beed'bed, and afterwards transplant In ^England, the soil is 
plowed twice in the fall, laid up dry in the winter, manured 
and plowed again in the spring. With us one plowing is 
generally considered all that is required. Depth and friability 
are necessary in order to procure huge crops, and the sub-soil 
,plow may be used to great advantage. The land roust be thor- 
oughly harrowed, and the seed drilled at the rate of 3 or 4 lbs. 
per acre, not more than one inch in depth, and from 12-14 to 
24 inches apart Sowing may take place as early as frosts will 
permit The seed should be steeped from 12 to 24 hours 
in water, to cause rapid germination; though if the soil and 
season are very dry, tius may prove injurious. The subsequent 
cultivation consists of hoeing, and using the cultivator, keeping 
the earth fresh and perfectly clean. When well up, the plants 
must be thinned. Many leave the planis too close to each oth- 
er, which interferes with growth, hoeing, and cleaning. If plant- 
ed 2 leet apart| there will be a produce on the acre of 10,890 
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plants; that is both two feet apart^ lengthways and breadth- 
ways. 

According to Boussingault, the calture of a hectare (=2.^71 acres,) of 
8Ugar>beet, requires, in France, the labor of a man for 113 days, andot a 
horse for 35 days ; but nauch of tliis labor might probably be saved by a 
better system of managenieDt and improved implements. 

524. The peculiar organization of this root requires great care 
to be exercised in harvesting the crop, as the slightest injury to 
it is sure to be followed by a tendency to decay when it is stored. 
At the same time, it keeps well to a late period of summer if 
carefully stored without injury by frosty or rain, or mechanical 
causes. The beets which grow above the ground are best gath- 
ered with the hand ; kinds that grow underground require to bo 
loosened by running a plow along the drill. The tops are then 
carefully cut off, witliout injuring the hearU In Alsace, it is the 
custom to take away the leaves, and trim the roots upon the 
ground, the refuse, which ii^ a valuable manure, being plowed in 
immediately. Or the leaves may be fed to cattle, though they 
are said not to be very fond of them. Fine weather should 
be selected for the operation, and especial care must be taken to 
preserve the roots from wet and frost. It is desirable that they 
should be exposed on the ground, for three or four days before 
they are stored away, in order that they may lose as much of 
their moisture as possible. 

625. Various modes of preserving them are used, such as (a) 
storing in pits dug in the ground, 4 to 5 feet deep, and covering 
with straw, and a thick layer of earth. To insure ventiUatioi^, 
narrow ditches or gutters are made in the soil under the heap, 
and chimnies are formed by inserting stakes to be afterwards 
withdrawn. . Or (h) the roots are piled between two rows of hur- 
dles, set up at 6 or 8 feet apart, and then built up from the top 
of the hurdles in a long pyramidal form. A second row of hur- 
dles is then set all round, at a distance of 9 inches from the oth- 
er, and the space between the two filled with loose straw well 
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preesed dowiL A good thatch is laid over the centre. In oar 
Northern States, the most economicai phio, when this crop is to 
be regularly cultivated, would probably be the preparation of 
root houses, or cellars under bams on hill sides. 

626. The cn^ varies reiy much aoooiding to soi!, maonfe, 
and cultivation. In FrBOoe, the average maximum is about 278 
ewts. per acre; the minimum 67 cwts. per acre. BouBsingauH 
gives, for the same country : — 

Tons. Cwta. Qrn. lU. 
Pas de Calsifl. • • 12 9 1 19 

Department of the North, • * 12 10 2 2& 

Department of Cher, - - 15 1 39 

or an average for the whole countiy of 10 tons, 9 cwt 1 qur. 
13 lbs. per acre. In England as high as 39 tons, 18 cwts. per 
acre have been procured, by not applying manure directly to the 
crop; but 20 tons are considered a good average on soik yield- 
ing 5 quarters (=46 American bushels,) of wheat to the acre. 
Wiggins gives the yield, in Dehware, of the Silician Sugar 
Beet at 800 bushels .per acre, but a premium crop was grown 
in Monroe County, New York, of 1,489 bushels per acre, of 50 
lbs. per bushel (=37^ American or 33 English Tons,) at a to- 
tal cost, including manure, of about $22,00. (Trans, ofN, Y* 
Affricul. So^y. vol viii. p. 328. 

527. Cattle are readily fattened on this root Late experi- 
ments in Scotland have proved Mangolds to be as prc^table for 
this purpose as any other food that can be given. Steers weigh- 
ing 935 lbs. live weight, consumed 120 lbs. of Mangolds per 
day, divided into three feeds, and 7 lbs. of straw besides. In 
100 days each animal gained 161 lbs. (Trans, of High, and 
Agricut, Soi^y. of Scotland 1863.^ 

528. Manures act very variably upon this root. Ammoniacal 
manures increase the size and yield, but injure the sugar, while 
organic manures add to the sugar, but the crop is smaller. Gu- 
ano is beneficial if the roots are intended for feed. Common 
salt is specifically beneficial, and should be applied in moderstd 



AQBICin.TU]UL TBZT-BOOK. 241 

quantities under nearly all circumstances. It appears to be best 
to apply barn-yard manures to the previous crop. 

An instance is given where an application of 3 cwt. of salt to 
the acre increased the crc^ from 26 to 40 tons. 

Thef Beet at all stages of its growth, indadiDg the period of its flow* 
eriDg, exhibits the same relative proportions of water and solid iogredi* 
ents ; consequently half grown and full grown bulbs, flowering and not 
flowering plants, leave very nearly the same amount of dry residue. 
With the period of bearing seed, thisreddue rapidly diminishes in quan- 
tity. But the leparate constituents vary in proportion. Thus, the Su- 
gar gradually increases with the growth, attains a maximum at a certain 
period before ripenings when it again diroiniahel, and disappears with 
the formation of aged. 

529. In England this root is frequently sold at £1 (=$4.88) 
per ton, but the real value to the farmer for feeding, is estima- 
ted at about one half, or $2.00. In this country, vt^here meat 
brings a lower price, the value is of course less. The improve* 
ment of the land, when properly cultivated, ought, however, to 
be estimated as a profit 

630:^ No peculiar diseases or insects appear to injure this crop 
in the United States. In Europe, there are several of both, 
and of late in France it has suffered from a Mot similar to that 
of the Potato. 

531. A sort of beer is sometimes made of it, at a low cost 

A *good vinegar may also be procured by grating the root, 
expressing the juice into a barrel, and allowing it to undergo fer- 
mentation in a warm place. Six gallons have been made from 
a bushel of the root of the Sugar-beet. A cider-mill might be 
used for the purpose. 

As tUa root is the nw material of aa extensiTe maaufteture, wblch drmailda grsal 
aotentiac skill, iu eoltnrs and'pscnliarities hun bean tboi^ovglj stiMttsd ; and annvr, 
probably, has been written upon it than almost any other \'egetable prodnct whatever 
except wbeaL In these pages, we have onty been able to give a eompressed abefamel. 
and therefore refer thereader to the following worlcs among many others. Thaer'a 
Principles of Agricoltore ; Johnston's Agricnl. Cbemtot.; Jonm. of Boyal Agricnl. 
Secy, of England, vol. xlU.; Fat. Off. Reports 1S48 ; BrUish Farmers* Ifagasfaie vols. 
xxii,xxiii.; Knapp's Tschnology vol. iii{ Joonial d* Agricnltore pntlqne, TooMvtt. 
Low's practical Agrlcnltnre , Stepbafra Farmer's Guide ; Wlggin's Amerlesn Par- 
mer, he, ke» 
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SWEET POTATOES, (Convolvulus Batatas.) MUS- 
TARD, {Siuapis nigra and alha.) HOPS, 
{Humulus Lupulus.) 

582. The Sweet PotfltOybdonp to die order Canvdvulacemf 
tlie Convdryhts or Bindweed fiumty, of wliidi the oommon 
HofDing Olory of the ganieDs (C. pitrpwreus^) maj be men- 
tioned M a type. The Yams ci South America, and the medi' 
cine Jalap are also ci the same genua. The Sweet Potato ia 
biennial, growing with a huge, long 8hi^)ed bolb at the root. 

533. As an agricnhaial plant, it may be considered as pro- 
periy bekm^ng to warm dimateis hot can be cultivated pro- 
fitably, on suitable soils, as far north as Michigan. In New 
Jersey, huge quantities are annually grown; but in all the nor- 
Ihem States, Uie plant rapidly dq;enerates, and must be replac- 
ed by fiesh bulbs from the South. In the southern States, this 
plant takes the place of the common potato^ and is used not 
only fofr man's food, but for cattle, hogs, Ac. It is there raised 
with great ease, and returns from 200 or 300 to 1500 bushda 
per acre, according to soil and dimate. (Patent Office Repwrttj 
1'845, pp. 452, 453.J In this present artade we shall confine 
oundrea to its culture in the North. 

584. The only analysis of this root with which we are a^ 
quainted is one made in the West Indies, (0. Henry.) 
Staidi, • • - - • - isa 

Albumen, . - . . - 9 

Sugaiv 83 

Cdlular matter, . - - - • 68 
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Fixed oil, - - - - - - 11 

Malic acid and gaits, .... 14 

Water, - - - - - - 732 

/» ^ «■ 

1,000 
535* This plant requires a sandy, rather light, deep, and veil 
stirred soil, which must be located on a dry subsoil; and the 
whole oither naturally rich in organic matter, or rendered so by 
manuring. Stiff clay does not suit it Slips or sprouts, from 
the previous yearns tubers, are used for planting, and these are 
prepared in either of the following manners, (cu) In a bed of 
earth, make a box with planks set edgewise, and fill in about a 
foot in depth of good warm horae-stable manure, over which 
spread two inches of fine rich earth; on this lay the potatoes 
80 near as to almost touch each other, and cover them from 2 to 
2i inches deep with the same earth. If the nights are cold, this 
bed must be carefully covered with stmw, or some other warm 
covering, which is to be removed during the day. There is a 
danger in making the bed too warm, and so spoiling the roots. 
They must be kept tolerably wet after the sprouts appear: when 
these are 3 inches long, they are fit to set out (b^) Dig a hole 
a foot deep, the size of the space required, and fill in with ma- 
nure from the horscrstable, sufficient to make a good hot-bed. 
It should be raised 10 or 12 inches above the surface of the 
ground, and the top of the bed should be sand and loam. Place 
the potatoes in rows, about 6 inches apart, and cover them to 
the depth of 21- or 3 inches. Afterwards proceed as above. 

636. The ground should be plowed very deep, and thrown 
up in ridges or hills; if the latter, such as common potato hills, 
after they have been hoed. This should be done immediately 
before planting, so that the soil may be moist and fresh. Set 
two plants in a hill, 2 or 3 inches apart, and make the top of 
the hill sufficiently hollow to hold a pint of water. If there is 
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no rain, watering in the evening is requisite for a few days. If 
in ridges plant the slips 8 or 10 inches apart When the weeds 
begin to appear dig or plow between the rows, clean round the 
platits with a hoe, and draw a littJe dirt round them. When 
plowed the last time — about the last of July — hill them up. 
If the vines have grown across the furrows, turn them carefully 
back, and afterwaixls replace them. No earth should be allow- 
ed to fall upon the vines ; and if they root, they should be pulled 
up, otherwise small and worthless potatoes will be produced at 
each root, and the main ones will be inferior in size. They 
should be dug b& soon as the frosts kill the vines. 

537. There is great difficulty in the north, in preserving 
thede tubers from decay during winter. The best mode appears 
to be placing them in moderately sized boxes, and keeping thenv 
in a room sufficiently heated to prevent frost, at an equal tem- 
perature; allowing them, however, to "sweat" before packing 
them away. (See Patent Office Report, 1846, pp. 460-457* 
Trans, of N, Y. Agricultural Society ^Yoh viii, p. 426.) 

538. Mustard. (Sinapis nigra, and alba.) This plant is 
very rarely culti^ ated in the United States, except on a small 
scale; most of the mustard consumed in this country being im- 
ported from England, where the manufacture is confined to a 
very few localities. There are or were mustard manufactories in 
Philadelphia and New York, but the seed was chiefly imported 
fi-om Holland and Germany. The Black mustard is preferred 
for this purpose, but becomes a very troublesome weed when 
cultivated. Of late years, the White mustard has been sown 
in rich soils in England for sheep feed during summer, for which 
purpose it is found to be profitable, but in the United States 
both the climate and the Turnip Flea are injurious to it. Thi» 
species cannot become a weed, as it is killed by a very slight 
f^ost It is occasionally used medicinally; and in Europe oil 
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18 extracted from it at the rate of 36 lbs. of the wliite, and 18 lbs. 
of the black species froi^ 1 00 lbs. of seed. (For a very complete 
account o/thii plant see Patent Office Report^ 1845, pp. 912, 
397, 959-966 ; compared with lb. 1848, p. 160.) 

539. Thx Hop is a native of the United States C^(7y,J ; but 
the cultivated varieties, of which there are many, are believed to 
have been introduced from England, in which country it is like- 
wise indigenous. 

540. The only uses to which it is usually put are in medicine 
and the imparting a bitter principle to malt liquors; and in the 
United States the chief field of cultivation has been New York. 
It was introduced into England from Flanders in the reign of 
Henry VIII, A. D. 1509-1547 ; and in that country it is grown 
ehiefly in the counties of Kent and Sussex. The quantity pro- 
duced in New York in 1 840, was lees than half a million pounds ; 
in 1850, 2,500,000 lbs, which exceeds five-sevenths of the whole 
crop of the United States. 

New York also stands foremn&t in the prqiductioD of alp, beer, and 
porter. The breweries of the State prodnoed in 1850, 645,000 barrels 
«f ale, 4(0., beinfc more than a third of the qoantity returned for the 
whole Union. ( CenMH9 Bspori Dee. 1, 1852, p. 75.) 

541. The hop is a perennial, the stems dying each winter, 
and being reproduced. * The male and female flowers are on 
different plants, the latter only being of use ; but a few male 
plants are generally grown among the others. The flower is 
the part used ; the active principle, — a waxy yellow powder, call- 
ed Luputioy — ^being produced under the scales of the strobiles. 

542 The following analysis of the Lupulinic grains, and of 
the scales, are copied from Pereira^i Elements of Materia 
MbUccu 
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Scales. 


Patkk, CBBTALUBB, aadPELUETAM. 


ITR8, 


Paybit, &c. 


Volatile oil, - . t.00 


Tannin, . 4.1fi 


Astringeot matter. 


Bitter princlplt, (LupuUto,) - W.30 


Extractire, - 8J)3 


Inert coloring do 


llMiii, . . . M to 55.00 


Hitter principleP.lff 


Chloropbylle. 


tifirnin, ... 32.J0 
fatty, astringent, flrnrnmy matters, ) 
osmasome, malic and A»rl>onic j 


Wax, - - 10.00 


<Jum. 


Resin, - - 30.0(« 


Ugnfti. 


Llgnia, - -38.33 


Potash, lime, and 


add,mfllate of lime, acetate nfS traoes. 




ammonia with 


ammonia, chloride ot potuh, 




«cetic, bydroch- 


•ulpbate of potaah, &c., 








nitric, &c. Acids. 






Lupiilinic mattec 


99.30 


100.00 





543. Inorganic analysis of the Hop (A;) and Leaves (B;) 
and Bind or Stem (C ;) of the Hop Plant (Nesbit.) 

The 2 lbs. of Hops, dried at a steam heat, lost 3 oz. of moistnre, lear- 
ing 1 lb. 13 ot. of dry bops. These furnished 12Qd grains of ashes, or 
cine-tenth per cent— 9^ oas. of lesTes, dried, lost IJ^ of moistore, 
leaTing 8^ oz. of leaves. These left 573 grains of ashes, or 16}^ per 
cent.— 1 lb. 2^ oz. of the Bind, dried, lost IJ^ oz. of moisture, and left 
1 lb. 0^ OS. of dry Bind. These gave 353 grams of ashes, nearly 5 per 
cent. 





A 1 B 


1 


Kiiica, .... 


2150 


12.14 


6.07 


Cloride of Sodium, 


754 


9.49 


6.47 


Chloride of Potassium, • 


1.67 




9.64 


Soda. 


._.— 


0.,39 




Potash, - - - . 


2518 


14.9.'> 


2435 


Lime, ... 


1598 


49 67 


38.73 


llagnesia, .... 


5.77 


2.39 


4.10 


Sulphuric acid, - - - 


5.41 


5.04 


3.44 


Phosphoric acid, • 


9.80 


242 


6.8D 


Phosphate of iron. 


745 


3.51 


0.4(^ 


Per centnire of Ssh, (dried) 


9.87 


13.06 


3.74 



644, Amount of inorganic matter removed from the soil by 
an acre of Famham Hops. [Nesbit.) 

The number of hills to nn acre varies in different localities. In some 
places lOOO. in others 1260, in other 1440 hills to the acre. The following 
is estimated from actual analysis of 4 hills» at the rate of 1000 per acre« 
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5Mlb0.Bo(Ni 

lb OS. 


1463illM.LMVW 239n».Bbid ToCmlFluit 

lb M. lb OB. lb OS. 


Sihca, . 

Ohbride of Sodicaro, 

Chloridtf of Potaaaiuin 


9 9 
8 3^ 
13 


3 
1 


3 

10 


9)i 
10 
15 

• 3 6 
3 13 

5^ 

a 9^ 

OH 


13 4\i 
5 7K 
1 11 


Soda 



3 
8 
4) 


■s 


01 
10 
10 

6 
14 

7 
10 


1 


Pi)tash, 
Lime, 

Sulpburic acid, - 
Phosphoric acid, 
Phosphate of iron, 


11 3}i 
3 5 


16 3}i 
19 8^ 

3 5)1 

3 10 


Total. 


44 8 


17 


6 


9 11>i 


n »x 



545. There are several varieties, of which the Famham^ the 
Opldingy the TeUow Orape^ are oonBidered the best 

These are found to differ much in the proportion of their in- 
oi^anic constituents, and consequently the above analyses must 
only be considered as an approximation as regards the speciesy 
while it is accurate as regwds one variety. (See Stephen^ s Far- 
mer's Guide, vol. iij p. 45, 320.^ 

546. The soil peculiarly adapted to this plant is a rich, deep, 
rather adhesive clay, with abundance of organic matter, or veg- 
etable mould; and a p<Mt>u8 rocky subsoil. A dry subsoil is 
considered essential. The variety grown, and the quality of the 
produce depend entirely upon the character of the soil; and the 
peculiarities from these causes are almost as numerous as they 
are in wine-culture. In England, laige quantities of valuable 
manure are expended on hops; such as bones, woollen rags, Ac 
The following, for the inorganic portion, may be given as a sanh 
pie: — (Journal of BoyalAffricid, Society, 1846, j?aW 1.^ 



per acre. 



pv 


I. 


II. 


Oaano, 

Common 8alt» 
Saltpetre, (or 
SUicate of Potash,) 
Plaater (g:yt)8um,) 
Superphttsphate of lime, - 
Peariiih, ^ 


3 cwt 
1 " 
• l>i" 


lcwt.l 

1 " 



us 

ft fliSf be kid down Si s priiM^^ ^Mflie more fiAlj hopi 
are nHoorod, the betttf wffl be the qaa% auid yields 

517. TW cehne «r Ais plurt, tte pickn^ diyi^ fwkias. Ae^ de- 

wmU be «Mhn toatteapt to taadi fhe poetial muuiKibfiacs in ovr 
lianted wpum. We Burt tbcpeCm icfer As mds aazioBB to kmuw 
Men of Um nbfeei to odier worin^ a^ reeoBBcad tfcow vbo wiik to 
to coltivato tbe bop to vist e plaaiatifn, aad tbne aequin ob tbe ipoC 
theaeeMBij knowla^^ 

M& Hope ere planted in bib; and long p<te are driten 
bt for die bind to dimb on. They do ikoi eome to full bearing 
tin the thifd season alba' pbndin^ and win jidd profitably from 
12 to 20 yearn. In the United StatoB in a good aeaMn, eaA 
hiflwinairos^ 2 Dml of hope ready for maikei; bvfcmorefre- 
qoently the pvodnoe is bebw that Af^n^mte bnildiDgB and 
kilns are necessaiy for diyin^ as weil as peculiar basketsydothi^ 
bagi^ Ac The price is subject to Teiy great and sodden varia- 
tions; and the grower must have a bnge nombo' of worionea 
at his oommand, as the crop, when ready £<»* picking will not 
permit dehj withoot serious injiny. (Far a wery ccmpleU ac- 
comii of hop enliure in the Uniitd StaieM^ 9ee WiggM Amer- 
ietm Farmer^ and Trans, of If.Y, Apicuitwral Sodehf^ VoL 
fv, p. 447, Ac) 

549. Coftof ealtifitiii^2 seresof1iop« at Xorrisville, K. T. (7V«iu. 
0f K7,AffrkuUurtii8oeidy,\945,^4aft.) The soil was a mixture of 
dsrk loam and gmrci, wdl adapted for anMS. It was well plowed 
and neained with 40 loads of ban yaid nnoiiie per acr^ and pbiotad 
with bops and corn. The next seatoD the aeeonnt sb^od at follows :— 

411oadsof fDaDurepatinhiJli^ « $90.00 

Bisaofpolaa. . • . . 45.00 

Labor of cultiratio^ • . . 40.00 

Interastoo biiid, .... 1400 

Barvestiog and bagging, 87,50 

$316.50 
PradnesofSaerei^SSOOIb&atld^esnti^ 312.50 

JTstpreftt^ .... tsaoO 
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ONIONS, PUMPKINS, TOBACCO, CASTOR-OIL BEAN, 
LIQUORICE, UNCOMMON PLANTS. 

550. Th» Onion (Allium CepcL,) though usually ranked 
ftmoug roots (bulbous roots) is in reality a bud, formed at or 
underneath the ground, and whose scales are thick and fleshy. 
It is a biennial. 

There are several species known in garden culture as Garlic. {AUivm 
Saiivum); Koctimho. e,{ A. 8eorcdopra9um); Chive, (A.Sehmtopramtn);* 
Leek, (A, Parrum); Shallot, {A. Ateaitmiftm); and sereral Tarieties of 
the first (A. Cepa), as the Top onion (A, rie^arum,) bearing perfect 
bulbs or buds in place of seed ;>the Potato onion, producing by the for- 
mation of young bulbs on the parent root, an ample crop below the 
ground ; red, white, yellow onions, <bc., Ac There are five species 
ittdigeooos to the northern United States, (O^ay,) which sometimes 
become very troublesome weeds in pastures, in consequence of being 
eaten by cows, and flavoring the milk. The medical plant Sqitilli be- 
longs to the same family. 

55 L The native country of this esculent is unknown, but it 
has been cultivated from a very remote antiquity; as we find 
it — ^in its different species — ^the common food of the Egyptians 
in the time of the Pharaohs, before the Exodus of the Israelites. 
It is now cultivated in all parts of the world. In Hindoostan it 
k considered sacred, and not eaten. In Europe, the Portugal 
onions are the finest In the U9ited States, ihe field culture of 
the onion is chiefly confined to hmited districts of Connecticut^ 
Massachusetts, New Hampshire, and New York, certain towns 

•Ftyimd growing wild on Lake Superior, by Prof. Agutis. AIm a natire of th« 
A]ps,totbe^ifhtof7M0ftct. ( J«m««s L. £»jMr<ar, p. IM.) 
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being celebrated for the quantity of good onions which they 
produce and export. VSThat are not required for home con- 
sumption are sent chiefly to the West Indies and South Amer- 
ica. The census takes no notice of this plant. From 1835 to 
1845, 30,000 to 40,000 bushels and from 1860 to 1863 from 
126,000 to 160,000 bushels a year were raised in the town 
of Danvers, Massachusetts, alone; and though, to ihe farmer it 
is rather an insignificant product, yet it employs many men and 
women in its culture, and adds largely to the comfort of the 
small cultivators of New England. Its moral effect is beneficial, 
as it teaches the value of manure, of dean, neat cultivation, and 
steady industry; and it is said that onion-growing districts are 
always remarkable for their prosperity, economy, and intelli- 
gence. 

562. Onions do not appear to have been accurately analysed. 
They owe their peculiar odor and flavor, as well as their pun- 
gent and stimulating qualities, to an acrid volatile oil which 
contains sulphur. When eaten, the oil becomes absorbed, 
quickens the circulation and occasions thirst According to 
Fourcroy^ Vauquelin and Le Orange, the following is the com- 
position : — 



Acid ▼olatile oil, 

Uncrystallizable sugar. 

Gum, 

Vegetable albrnnen, 

Sulphur, 



Starch, 

Woody fihre, 

Acetic and phosphoric acids. 

Phosphate and carboDate of lime. 

Water. 



The nourishing quality probably depends on some unknown 
property of the oil, or an alkaline base,^ resembling creatine in 
meat; and may be classed with such sustaining substances as 
chocolate, opium, ko^ of the principle of which we are yet to- 
tally ignorant The ashes contain alkaline and earthy salts. 
This plant is used medicmally as a local irritant both internally 
and externally; as an expectorant, diuretic, and anthelmintic 
Garlic is the most active of the family in its properties. 

563. The soil should be melloW| dry and rich: it need nQ|;| 
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.necefisarilj be deep. A rich sand, sandy loam, or gravelly loam, 
yfhen well manured will answer. Onions do not appear to ex* 
haust the soili and may be grown for many yean in succession 
without deteriorating. The following is the mode of culture 
pursued in Danyers, Mass, (D. Buxton, Jun^ in Farmer's Com- 
pardon and Horticultural Oazettey Vol. ii, p. 86 ; iii, No. 8.) 

Such land is selected as would give a good crop of com; wet 
land will answer if the seed can be got in by the first of May. 
It must have been plowed from the sod at least three years, un- 
less a crop of carrots was raised the second year. Land may 
be rich and well manured, and yet not bear onions the first year 
of planting; afterwards the crops will be good as long as the 
land is kept well manured. Six or seven cords of good barn- 
yard manure per acre are sufScient. Salt mud and " mussel- 
bed ^ are valuable for a change. Ashes, particularly on new 
land, are beneficial. The land is plowed shallow, rendered fine, 
and rolled as early in spring as the climate will permit, and the 
seed is sown in drills 10 or 12 inches apart by a machine made 
for the purpose. With it^ a man can sow two acres a day, and 
drop the seed thick or thin. New land requi]>as 3 lbs., old land 
2^ lbs. of seed per acre; the young plants being more likely to 
live on old than on new land. Weeding is performed with a 
wheel-hoe (which costs about |1,) two or three times before the 
plants are laige. A man can weed 1^ acres per day. The rest 
of the weeding is chiefly done by boys, and the expence de- 
pends on the management of the land the first year or two; it 
being of the utmost importance not to allow any weed to go to 
seed. The crop must be kept perfectly clean. When the stalka 
shrivel, and fall spontaneously, the bulbs have ceased to grow, 
and should then be pulled up and laid on the ground for some 
days to dry. If the weather is mcHst they must be turned. 
After this they must be spread in the bam till thoroughly dried, 
and th^ wove into ropes, or the stalks cut off before putting ia 
bam, and the onions, when dry, packed in barrela. 
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554. In selecting onions for seed, take the lArgest and those 
which ripen the earliest, as by so doing the crops will ripen in 
warm weaUier. If no care is taken, onions will soon run out^ 
-ripening late, and growing with large stiff necks in October. In 
Massachusetts they should be harvested and dried by the first 
of August 

555. The average crop at Danvers is about 450 bushels per 
acre, though 600 or 700 are not uncommon, and occasionally 
1000 ; the wholesale price from 40 to 50 cents per bushel. An 
instance is given in the Albany Cuttivaiory where 1209^^ bush- 
els of carrots^ and 630 bushels of onions were raised off the same 
acre. 

556. In BuBsia, the Potato Onion is cut into 4 parts, leaving 
the quarters hangiug together at the root, the onions having 
first been hung up and dried in the smoke. Smoking, however, 
is not necessary. The quarters thus united are planted, and 
produce 4 fine onions. This course has been successfully pur- 
sued for thirty years, resulting in abundant crops. (PaU Office 
Beport, 1847, p. 188.) 

557. In Vermont, New Hampshire, and north Massachusetts, 
a maggot has, of late years, proved very destructive to this plant. 
It is the young of the Onion Fly, (ArUhomyia Ceparum,) 
which lives in the roots and causes them to perish. It appears 
to be the same insect that destroys the onion in Europe, and 
has probably been imported. It lays its eggs on the leaves of 
the onion, dose to the earth, so that the maggots, when hatched, 
readily make their way to the heart of the onion. They come 
to their growth in about two weeks, turn to pupae within the 
onions, and come out as flies a fortnight afterwards. It is said 
that the onion crop may be preserved from the attacks of this 
fly by sowing *he seed on ground upon which a quantity of 
ftraw has been previously burned. (Harris' Treatise on Irir 
$ects^ p. 494.) In Scotland, the evil is remedied by dusting 
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the soil with dry coal aoot onoe a fortnight (London AsrdSm* 
en^B Chronicle^ May 26, 1853.) 

558. Besides this, onions sppear to be free from tbe sttaeks of insects 
and disease. It sometimes happen* that manj of the pkinti grow with 
thick stems and small bulbs. These may be left in the ground during 
the winter. Many of them will stand the frost, and in the spring they 
may be taken up and set in a bed where they will grow to be good 
onions. 

659. Thk Pumpkin, ( Cucurhita Pepo,) is tbe only plant of 
this family usually cultivated as & field crop; though in many 
parts of the United States, the other genera might be grown in 
the same manner with facility. 

The Cucumber, iCueumU $ativun) ; the Musk Melon, (0, MeU) ; the 
Water Melon, ((7. OUrvUm); the Round Squash, (CueurbUa Mtlopepo); 
the Long Squash, {C. verru€Ota); the Orange Oourd, ((7. auran^ta); 
and the Vegetable Marrow, {C. ovifera); the Bottle Gourd, {Lagenaria 
9fil(;aris); the Balsam Apple, (Momordiea Bal»amtna), belong to th« 
sarau family. Then are two species indigenous to the northern United 
States.— The One-seeded Star Cucumber, (Sieyon anpulatu$) ; and the 
Wiki Balsam Apple, ( Echinoey9ti» lobata, ) ( Oray. ) Tbe varidie9 of this 
family are exceedingly numerous, and they hybridiad with great facility, 
even among different genera, as the cucumber and pumpkin. &t. The 
Pumpkins and Squashes aie natives of America, and were unknown in 
Europe previooa to the time of Columbus. The early voyagers found 
thom in common use among the Indians through the whole extent of 
country from Florida to Canada, and probably far to the west. Melons 
and Gourds are derived from Southern Asia. Persia has long beea 
famous for the former. (Z>r. UartU in the JV€Ui9, of thd Awter, Auv, 
of Seienee,) In medicine, Colocynth, (CueumU Ooiocyntkut), and 
Squirting Cucumber, ( Jfamortftea elaierium,) belong to this family. 

560. Although this plant is so so generally cultivated, and 
enters so largely into the winter food of animals and men 
throughout the Western States, and notwithstanding that it haa 
acquired a national importance in New Engknd, vetj httle iiH 
formation has been collected regarding it, and we are unable to 
meet with an analrsis of it Cucuinbera and melons have been 
more fortunate, and we shall (juote these aa preaenting a family 
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rwoaiblflTiee* The pumpkin probably owes its ehief value to the 
sugar and starch which the flesh coQtaii»9, and the oil in which 
the seeds are rich. For fattening, the latter appear to be chiefly 
of yalue. This plant probably contains a less per centage of 
water, than any of the rest of the family; but that per centage 
must still be large. There is a sweet, y&netyj cultivated in gar- 
dens, which promises to be more profitable as food than the 
common sorts, though it does not usually grow to as great a 
size, and we recommend its adoption in the field. 

561. The per centage of water, dry malter and ash, in the 
Musk Melon, (A,) and Water Melon, (B,) (Salisbury/.) 

A. B. 

Per centage of water, • • 90.987 94898 

do dry matter, - - 9013 5.10S 

do ash, - - ^ 0.271 0248 

' do ash in dry matter, - - 3.007 4.861 

36,900 lbs of Husk Melons and 40.322 lbs. of Water Melons contain 

each 100 Iba of inorganic matter or ash, as follows : — 

100 Ibt. ash of 1«0 lbs. Mh of 

Musk Melon. M'ater Melon. 

Carbonie acid, - - 1155 11.42 

Bilicicacid, - -, • 820 1.21 

Phosphoric ncid, • - sa5.40 14.93 

Sulphuric acid, - - -3.90 1.63 

Phosphate of iron, • - S.3Q 4.62 

Lime, - - - - 5.^5 732 

Mairnesia, • • - 0.60 1.31 

potaah, • • - 835 23.95 

Soda, • - - 34.35 30.63 

Chlorine, • - - 5.20 1.81 
{See Tran$. of Amer» Aisoc. 1851, pp. 195, 221.) 

562. Composition of the Green Cucumber, (John,) The 
peeled fruit (A,) the fresh peel, (B.) 

A. 

Sugar and extractive, 1.66 

Chlorophylle, 0.04 

Li^ni n with phosphate of lime, 0.53 
Jlucaa, with phosphoric acid'' 



ammonical salt, malate.phos' 
phate, anlphate, and muriate > 9.50 
. of potaah, phosphate of lime 
ana iron, j 

Water, 97.14 



Solid matter, similar to ^ 

that of the pealed fruit I je 

but containing much [ * 

WaUr, 85 



▲OBlOatTURAi^jrKXT-BOOK. 255 

563. The pumpkin is generally ^wn in connection with 
corn, occasionally with potatoes; and rarely or never alone. 
Two or three seeds are planted with the com jn the hill or row, 
and thinned out to one afterwards, the plants b^ing left from 
to 8 feet apart No further care is requisite except to gather 
and store before frosts occur* \ 

564. The usual yield is probably fbm 8 to 4 tons per acre; 
but there are instances on record of 7 tons per acre among coni| 
and 15 tons per acre among potatoesr (FaterU Office Reports^ 
1844,p. 144;1847,p. 188.) 

565. There is great difficulty in preserving this fruit during 
winter; as, in consequence of the quantity of water it contains, 
frost readily destroys it; and even-without frost, rot will occur 
wherever Uie skin is bruised.' The best mode is to pack upon 
a tier of rails laid on the ground, under a warm shed, with straw 
between each tier of pumpkins; and before severe fix)st occurs, 
cover thoroughly in all directions with a heavy covering of straw. 
This latter must be deferred as long as possible, in order to al* 
low the superfluous moisture to escape. 

566. It has been recommended to grow the Vegetable Mar* 
row in the same manner, to feed hogs and other animals. This 
is a very hardy and productive species, but whether it has any 
advantages above the pumpkin, in an agricultural point of view, 
has not been tested. An instance is mentioned where 20 tons 
had been produced on an acre. 

567. For fattening hogs, these fruits are supposed to be more 
nutritive if boiled. For ruminant animals, living on dry food, 
they are probably preferable in their natural state. Pumpkins 
increase the yield and richness, and improve the color of milk. 

568. The young plants are apt to be destroyed by the Cut- 
worms, and Cucumber Beetle, (Oalemca vittata;) and there* 
fore more seed should be planted than is required. Many rem- 
edies have been proposed for the injuiy caused by this Beetle. 
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' The cheapest and moBt effective is the dusting the leaves wkh 
common plaster; or with boiled plas^r (such as is used by ma- 
sons) mixed with spirits of turpentiDe, and dried* This appli* 
cation must be repeated after rain until the rough leaf is weH 
grown. Oocasionally, this insect, and another much larger spe* 
cies injure the fruit when ripe by burrowing into it to a oontader- 
able depth. The only remedy is harvesting as rigidly as possi^ 
ble. In some localities the Cucumber Flea Beetle (Maltica 
pubtscena.) is also injurious to the young plants. 

569. Tobacco, (Nieotiana Tahacum) belongs to' the Sola" 
nace<Xy or Nightshade family, and is nearly connected with the 
Jamestown Weed (Datura Stramonium) and Henbane (Hyo%^ 
cyamua niger,) well known weeds and medical poisons. One 
species, Wild Tobacco, (I^, rustica) is found indigenous to the 
Northern States. There are several other species, (J^, repanda^ 
Persim, Qlutinoaa^ MacrophiUoj dkc.) the first of which forms 
the best Havanna cigars; and the second, ''the delicate and fra* 
grant tobacco of Shiraz f besides many varieties. It is a native 
of America; and was found by Columbus to be in common use 
among the Indians in 1492. It was introduced into France in 
1559, and into England in 1586. It is now cultivated in meet 
parts of the world, except Great Britain where its culture is pro* 
hibited by law; but the tobacco of Cuba, Virginia, Maryland, 
Kentucky, and Connecticut is the most celebrated. No {dant^ 
perhaps, more readily adapts itself to greater differences in 
climate, or none, except the grape, changes more in its composi- 
tion and economical value. At the same time it is remarkable 
for the injurious and impoverishing effect that it produces upon 
the soil. The tobacco of Michigan is said, so far, to have proved 
inferior in flavor and strength; while a valuable arti<4e is 
brought to market from Western Canada. 

In three or four years, the tobacco gfown in Germany from American 
Med» acquires ao aroma porfactly distinct from that of fine tobaceo, SDd 
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ikm it retains pertinacioiisly. Too rapid and laxuriant growth spoils 
the flavor of the leaf, which on the contrary ia heightened by pmning. 

i570. The Vir^nians begaa to cultivate thiB plant very early, 
followiDg the Indian mode. In 1611, it was firsts grown by the 
use of ihe spade, and shortly increased to so great an extent as 
almost to preclude the sowing of grain. Before the Eevoludon 
merchantable tobacco was a legal tender in which taxes and 
aunisters' sakuries were paid, and it almost became the currency 
of the colony. At present the culture in the United States ap- 
pears to be on the decline. In 1840, the total produce of this 
country was 219,163,819 lbs; in 1850, 199,752,646 lbs, show- 
ing a decrease of 19,410,673 lbs. 

The chief tobacco producing States in 1850 were: — 

Virginia, 56.803.218 lbs. North Carolina, 11,984.786 lbs. 

Keutuck^, 55.501,196 " Ohio, 10,454.449 « 

Marylaud, 31,40^97 " Connectieat, 1.267,624 «' 

Tennessee, 20.148.932 '* Indiana. 1,044,620 *' 

Missouri; 17,113,784 " 

No other State gives one million of pounds; Michigan re- 
turns only 1,245 lbs. ; while Maine, Vermont, Rhode Island, 
Delaware, and Minnesota produce none.* The principal ya- 
rieties cidtivated in the United States, are the Virginian ; Large- 
leaved; Dwarf; Cuba; Common Green; Sunmierrille ; Light 
Burley, 4c. 

571. Proximate analysis of the fresh leaves of Tobacco. 
(Possdt and Beinmann. 1827.) 



Nicotioa, 0.06 

Nicotiaoin, 6.01 

Bitter extractive, 2.87 

Gum with malate of limej 1.74 

Chloropbylle, 0.267 

Albamen and glaten, 1.308 



Malic acid, 0.51 

Lifi^ninand a trace of starch 4.%9 
SaltSr 0.734 

mk&, 0.088 

Water, 88 280 



*Prom 1800 to IbSO the whole qnantitj ef tobacco exported from the United Statei« 
annually, wae about 8S,000 hogaheadn. The Western States, daring this period, nerer 
ezportedTon an average, ever 35,000 bogdieads. In 1840, the West exported 40^000 ; 
in 1841, 54,600; in 184S, 08,000; in 1843, 89,800; and in 1844, 81,900 hogsheads. 
This last was nearly as mncta as the oonsnitiption of Europe then demanded. From 
18.000 to S0,000 hogafaeads of Virginia tobacco were consumed at home. Above 
75,000 hogsheads were supposed to be raised in other conntries than the United 

It 
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572. Inoi^anic analyseB of eight specimens 
tobacco-leaf. ( WiU and Fresendtis.) 


of ] 


[lungsruui 


Potosh, . 


26.46 - 


Mean of 4 aoal/sei. 
12.14 


Soda, - 


0.56 




0.07 


Lime, 


27.87 - 




45 90 


Magnesia, 
Chloride of todinm. 


9.72 
6.91 




13.09 
3.49 


Chloride of potassium, 


- 251 




3.98 


Phosphate of iron. 

Sulphate of lime. 
Silica, - 


7.oe - 

7.14 
. 12.13 




5.48 
1.49 
635 
8.01 


Per centage of ash, 


21.28 




23.68 


{See, fir partieuIarB, KnappU 


Chemical Technology, 


Vol. 


iii, p. 149, 



and Johnston^ » Agricultural Cfhem. lait Ed,) 

Among the constituonts of the tobacco leaf, JVteoftnc is the most char- 
acteristia This is a volatile vegetable alkaloid (Cio Hie Ns) belonging to 
n class of nitrogenous organic substances which are, for the most part, 
gifted with a very energetic and remarkable action on the animal sys* 
tern. Pure oicotino is a colorless oily liquid with a slight smell of 
tobacco, which, when the liquid is heated, or mixed with ammonia, be- 
comes very intense and biting ; it has also a sharp irritating taste, a few 
drops acting aa a poison on small animals. This substance, which gives 
^alue to tobacco, does not exist in a state of nature, but is a product of 
fermentation . The freth leaves possess very ) ittle or no si^ell . When 
they are distilled with water, a weak ammoiiiacal liquid is obtained, 
upon which a fatty crystallixable snbstance swims, which does not coa- 
tain nitrogen and is quit« destitute of smell. But when the same pknt, 
sfter being dried, is moistened with water, tied together in ftmall bun* 
dies, and placed in heaps^ a peculiar process of decomposition takes 
place. Fermentation commences, and is accompanied by the absorp* 
tion of oxygon, the leaves become warm, and emit the characterisUc 
s nell of prepared tobacco. When tho fermentation if carefully promotedt 
this smell increases;. and after the fermentation is completed an oily 
aso{ised volatile matter, called ntcotane, is found in the leaves. This 
substence was not present before the ferrosntation. The diflforent kinds 
of tobacco are distinguished by having very different odoriferens sub- 
sUnees» which are generated along with nicotine. {IMhig Ag. Chem.} 
This fermentation begins during the harvesting, or even before^ but is 
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•topped hj the process of drying. The quantity of n'cotioe in ihe fresh 
leaves has been estimated at ^^ ; in commercial leaves at j^j^ to j^^. 
It varies accoi-ding to the locality in which the plant is grown, rendering 
It stronger or weaker, as follows 4— (ScA/o«««^.) 



Per cental in the dry leaves. 

Department Lo% (France,) 7-96 

** Loc-Garottne, *• 7.34 



lile Vilaine, 

Channel of Calds, •« 4.91. 



Per centagre in the dry leave?. 
Bepartment Bins, (France,) 3.12 

Virginia, 6 67 



Nord, ** 6.6H Kentucky, 6.(I9 



vlarylaiid, 2.29 

iiavauna, less than 3. 



Besides Nicotine, tobacco contains albumen, and a gluten-like substance, 
gum, resin, malic, and cttnc acid. 

It has been discovered by the ''Tobacco Administration'* in Pans, 
that the valun of tobacco btands in a Certain relation to the quantity of 
potash contained i n tl)e asbes^ Another striking fact wasalso dif^closed. 
Otjrtain celebrated kinds of American tobacco were found gradually to 
yield a smaller quantity of ashes, and their value diminished in thesame 
proportion. {Lieiiig AgrieiA. Ckcm.) The large quantity of ammonia, 
of lime, and the alkalies required by this plant is the cause of its so rap- 
idly impoverishing the soil, while it' supplies no material for the produc- 
tion of manure. The m<Kle of culti vatit)n, also, ^xpoming the soil to the 
evaporating effect of the hot fun \indoubtedly adds to the evil. In rich 
loams, where the solution of the minerals <»f the soil israfpid, andwhers 
10 to 20 per cent of vegetable nntter is incorporated in the earth, to- 
bacco may be obtaine.1 for many years, but it is always an exhausting 
crop. It has been stated, that a crop of tob tcco removes, in less than 
three months, i70 11)8. of mineral matter from one acre of land, without 
estimating the silica. The important mineral «aub«!ances presented in 
H iva ina tobacco, wer« in lUO parts a8hos:^(irtfr<4{«^, tii lAebig'a Anna^ 
len, AprU 1843.) 

BiUsof Poiaah, - 31 151 ^aUn of Lime, - - 51 38 

Magnesia, - - 4.0Sl|Phoapliatea, • 9.04 

** The total quantity of tobacco retained k>r English consumption rn 
1843, was nearly 17,000,000 lbs. ^lorth America alone produces up- 
wards of 200,000,000. The combustion of this mass of vegetable mat- 
ter would yield abo it 310 000,000 lbs. of carbonic acid gas ; so that the 
yearly increaseof carbonic acid gas from tobacco smoke alone cnnnot 
be less than 1,000,000 lbs ; a large contribution tr> the annual demand 
for this gas made upon the atmosphere for the vegetation of the world." 
(iS7K..) 

573. The manure for tbiscrop sbonld be such as can rapidly 
and readily supply ammomu; for instance, guano, night-soil, 
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hog's dung, well rotted sheep and cow stable manure, «fec. In 

Europe, malt-dust, and rape-cake, either powdered or dissolved 

in urine are highly prized. The manure and urine of horses 

are objectionable as giving a bad taste to the tobacco, ( Col- 

marCs Europ, Agrictd. it, 64t9.) 

All the ingredients necessary to replace the ash of 100 lbs. of 

tobacco leaves, are present in the following mixture : — (John- 

ston.) 

Bone dust, - 15 lbs. Carbonate of Soda, (dry) 5 lbs. 

Sulphuric acid, - 8 ** Carbonate of Magnesia, 25 " 

Carbonate of Potash, (dry) 31 " Caibonate of lime, (chalk) 60 •* 

The leaf appears to have the power of replacing a deficiency 

of potash in the soil with lime ; while, as was before shown, the 

soil and climate produce a great difference in the proportion of 

the inorganic ponstituents, 

574. The best soil for this plant is a hght sandy loam ; or a 
light soil rich in organic matter, having a portion of sand mixed 
with it Clay soils are not adapted for it New or fresh land 
is better than old; and pretty steep hillnaides, if hght and rich, 
are better for the production of fine tobacco, than level land. 

575. The following is the mode of culture pursued in Con- 
necticut and New York ; and in the West, north of the Ohio 
river, (a,) A "seed-bed" is prepared as early in April as pos- 
sible, for which the richest and best land, moist but not wet, is 
chosen. It is manured, dug deeply, pulverized, and rendered 
fine and smooth; and the seed sown broad-cast, at the rate of 
one table-spoonful to the square rod, before the earth becomes 
dry. After this it is raked, but thfe seed is not buried ; it is 
rolled, or a man treads it in, rendering the surface of the bed as 
hara as possible. Weeds must be carefully extirpated. When 
the plants have leaves two or three inches long they are fit for 
transplanting — about the beginning of June, (b,) The field 
intended to be planted should be well manured, and plowed at 
least twice ; harrowed, and rolled, and left as smooth as possible* 
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The rows are marked out, 3 feet, or 3 feet 4 inches, according 
to tlie variety grown; and on these rows small hills are formed 
f jr the reception of the platit, at 2 feet, or 2^ feet apart To 
make Jine tobacco it is important to plant early, so that the leaves 
may be cured when the weather is warm and drj*. If it rains 
at the time of setting out, advantage is taken to plant as many 
as possible. If not, about half a pint of water is poured into each 
hill, and the plants immediately set* After this, the field is 
examined several times, and where plants are dead, or injured by 
the worm, others are set in. (cj As soon as they stand well, 
they are either carefully hoed ajid the vacant places filled with 
new plants, or the cultivator is meriely passed between the rows. 
After this the plants are kept clean with cultivator and hoe, be- 
ing hoed three or four times without hilling. The plants are 
frequently and thoroughly examined for the tobacco worms ; and 
they must be destroyed, or the crop will be greatly injured. 
(df) When in blossom, and before the formation of the seed, the 
plants are toj)ped ahont 32 inches from the ground, leaving from 
16 to 20 leaves on each stalk. If there are late plants, in con- 
sequence of re-setting, break them low, and they will grow faster 
and ripen sooner. AH suckers must be broken off, (e,) When 
ripe, the time of cutting — ^the leaf is spotted, thick, and will 
crack when pressed between thumb and finger. It may be cut 
any time in the day after the dew is off; left in the row till wil- 
ted; then turned; and if there is a hot sun, it is turned often 
to prevent burning. . After being wilted, it is pat into small 
heaps of 6 or 8 plants, and carted to the sheds for hanging. 
Here it is hung with cotton twine on poles 12 feet long, and 
about 20 plants on each side. It must hang until the stem of 

*It may be usefal to mentioa that all yonng pUtDts, either in garden or field, may 
be transplanted with great certainty of success by forming a deep hole with a round 
•tick an Inch in diametar ; insert the root in the centre of this hole, holdhigthe pl:int 
with tke left hand ; pour in water till it overflows; and immediately fill it up with 
fine earth dribbled in with the righ( hand. Even cucumbers and melons may be saSd- 
Ijr transplanted by this method. 
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the leaf is thorouglily cured to the stalk — from 6 to 10 weeks. 
It is then taken down, in a damp day (to prevent the leaves from 
crumbling,) and placed in large piles by letting the tops of the 
plants lap feach other, leaving the butts of the plants out. It re- 
mains in these heaps from 3 to 10 days, before it is stripped, 
depending on the state of the weather, but must not be allowed 
to heat. When stripped, it is made into, or tied in 3 smalt 
"hands,** the small and broken leaves being kept by themselves. 
When fit for market, it is collected in large quantitie8,andslightly 
pressed in boxes containing about 400 lbs. each. 

576. In some places in the South, it is the custom to dry the 
leaf by fires, a process which requires much care and experience ; 
And a peculiar class of buildings or sheds. The seed-bed is also> 
at times, burned or charred before the seed is sown; a process 
which, in certain soils only, enriches the soil by setting free the 
iuorganic nourishment ; adds ashes, from the fuel consumed ; and 
destroys the seeds of weeds, but also much of the organic mat- 
ter of the soil. 

577. In Kentucky and Indiana, and some other districts, hogsheads 
are used for packing. The hr)g8head should be 4^ feet long, and 3}£ 
broad in the head, with a bulgte only sufficient '.o hold the hoops. Such 
a cask should hold, without too hard pressing, which is injurious, 1300 
or 1400 Iba^ of net tobacco. The cask should weigh 150 or 160 lbs. 
Ash timber is the best for the purpose. 

678. The crop varies from 1000 to 2000 lbs. of dry leaf to 
the acre, according to the variety, closeness of planting, and soil. 
An average crop of 2700 lbs. has been grown on several acres. 
In France the crop is stated to be 4000 lbs. ( Colman,) 

579. The following was the cost of cultivating one acre in Massacha- 
setts in 1845 : 

Intent on land, - - - • $15.00 

10 carts of mannre, (^ $2.S0 85.00 ) ^.^ . . ^^ 

Carting aiid spreading, 6.00 j®"***^* '*'"' 

Plowing twice, ----- 3.60 

Harrowing and marking, • - - - l-OO 

Seven thousand tobacco plants, • . « - - 3.80 

B<dding and setttng» . - - « 3.0t 
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Hoeing 4 tiinei, ----- 6.00 

8«caring and killing wonns, ... S.00 

Topping and securing, - - • - 4.00 

Cutting and haoging to dry, ... 4.OO 

81dpping and packing, • . - • 5.OO 

Rent of drjing shed, .... 4.00 

Freight, - - .- - - 3.00 

f67J0 
Prodnce 3000 Ibf. @ 8 cent% 160.00 

Net profit, f9S.50 

680. The chief disease which affects the tobaec© leaf is the 
** spot" or *' firing," believed to be owing to rot. It appears when 
there is too much rain; and is more liable to occur on sandy 
soils, than on those that are " stifl^ red and thirsty." We sus- 
pect that it is owing to too rapid an absorption of some material 
from the soil, during wet weather; and that it resembles the 
" curl" of the Peach-tree leaf under similar circumstances. The 
practical cure is said to be deep plowing between the rows as 
soon as it appears. A careful analysis of the leaf would proba- 
bly show a change in the proportion of some inorganio constitu- 
ents. * 

581. The only insects usually liable to injure this plant, are a 
Cut-worm, and the Tobacco-worm ; the latter follows this crop 
wherever it is cultivated. Dr. Harris does appear to mention it. 
The worms attack the plant twice in a season, first when the 
latter are one third or one half grown, and again when the to- 
bacco is ready for cutting. The most effectual remedy is gath- 
ering them by hand and killing them; but Turkeys are found 
of groat assistance in destroying these insects : they eat, and kill 
thousands which they do not eat The first brood may be rea- 
dily destroyed by Turkeis, but when the second one appeara 
the tobacco is generally so large that Turkies do but little good. 
(See Farmer's Library for i848,/or a full account of thU 
Insect) 

582. To save the seed, allow a few of the strongest plants to 
produce their flowers. Each plant will ripen, in September, as 
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much seed as may be necessary for stocking half a dozen 
acres. 

(For farther information on this extensive sobject the reader is referred 
to the Tarious works on practical agriculture ; the Patent Office Reports, 
especially the vols, for 1846, pp. 740-754, and 1849, pp. 318-326. con- 
taining a Prize JSttay, by IT. T^. W, Botoie of Maryland, and for the 
manofacture, to Knapp's Technology, vol. iii.) 

688. The Castor Oil Plant, Palma Christi, (Bicinus 
communis^) belongs to the J^wjoAorJiac^cp, or Spurge family; — 
a family which contains the Croton Beanf, and many other med- 
ical plants. 

It is a native of India, but has been known from the earliest antiqui- 
ty, seeds of it having been found in some Egyptian Sarcophagi, and it 
was used by the Oieeks. It is naturally a perennial, attaining the height 
of 15 or 30 feet» with a thick stem ; but in cold climates it becomes an 
annual, not more than 3 to 6 feet high. There are many instances of 
perennial plants becoming annuals by change of climate, as is the case 
with the common English daisey when transplanted to, or grown from 
seed in India. There are 5 distinct varieties or species, differing chiefly 
in the color and pruinous condition of the stem, and the quantity of oil 
yielded by the seed. 

584. This plant is cultivated to some extent in Indiana, Illi- 
nois, Georgia, and other States enjoying a like temperature. 
The only useful part is the seed, or " bean,'' fix>m which an oil 
is expressed, to be used in medicine ; for the manufacture of 
hair-oil by barbers ; for machinery ; and for burning. In its com- 
mon state, the odor and taste are exceedingly disagreeable, but 
these can be eradicated hj refining. The American oil is of 
very fine quality, and has a less unpleasant flavor than the East 
Indian ; but it is often objected to by Druggists in consequence 
of its depositing a solid fat in cold weather. (Pereira.) 

585. No analysis of any value to' the Farmer has been pub- 
lished. 

586. A good crop will yield 36 bushels of beans per acre, and 
the oil will be from 25 to 60 per cent according to the goodness 
of the seed and manufacture.' The cultivation is similar to that 
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of com. The beans from which the oil has been expressed are 
said to form a valuable manure. They appear to contain a large 
amount of nitrogenous matter; and the stems, roots. <fec. can be 
plowed in again. 

687. LiQUORicB, ( Glycyrrhiza glabra,) This, also, is a med- 
ical plant, with a local agricultural importance, and it might be 
still further profitably introduced into the United States as one 
of the minor products of the soil. It is a native of, and cultiva- 
ted in the South of Europe, but prospers in England. Our an- 
nual import of it is said to exceed $250,000, and the demand 
is constantly increasing. The root, (the only useful part,) has 
recently been employed in France for the manufacture of paper. 
It was introduced into Georgia and the Carolinas at an early 
day, but the great attention now paid to Cotton has caused it 
to be neglected. It is a perennial, with long tap-roots extend- 
ing very deep into the ground, and creeping to a considerable 
distance. 

588. The soil should be a moist, loose, sandy loam; or dilu- 
vial of river-bottoms. If not rich, it must be manured with well 
rotted dung, ashes <&c. It should be subsoiled or trenched 3 
or 4 feet deep ; and if sufficiently rich, thrown into three and a 
half foot beds, including the alleys, in the centres of which the 
sets are planted early in March, 18 inches apart. If the ground 
is not sufficiently rich, trenches must be dug throughout the 
field, 3^ feet apart, from centre to centre, and 3 or 4 feet deep. 
When one trench is dug, it must be filled with earth from the 
next, well incorporated with compost, and alleys made 7 or 8 ^ 
inches wide, mid-way between the trenches, the earth being 
spread over them, so as to form raised beds throughout the 
plantation. 

589. The " sets" being procured, and cut into five or six inch 
pieces, dibble holes along the centres of the beds, 18 inches apart, 
and 8 inches deep, into which thrust a piece of root, and cover 
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it up. The after culture, for that season, consists in keepii^ the 
beds perfectly, free from weeds, by the hoe. In the fell, when 
the stems are decaying, they are cut down, and a light dressing 
of rotten manure is spread on the surface. Early the following 
Spring, dig lightly between the ro^s, taking care not to injure 
the roots. During the second and third summers, the only la- 
bor is hoeing to kill the weeds. 

590. At the end of three years the roots are fit for harvesting; 
which is done when the stalks are fully decayed. Begin by 
^^ggii^g ^^ Olio Olid of the rows, and so take up all the roota. 
When they are collected, the small side shoots are trimmed ofl^ 
and preserved in dry sand in a cellar for fresh "sets"; and the 
large roots are j^repared for sale. They are offered in three 
shapes — ^the entire root — ^the same dried and ground to powder 
— ^and the inspissated juice. The sooner liquorice is sold the 
heavier it weighs ; and the greener it is the more virtue it con- 
tains. An acre has sometimes produced 4000 to 6000 lbs. of 
roots, valued at $400 to $600. (Jour, of the U. S* Agricul. 
Socy. July 1868, p. 53.^ 

591 . There are varioHS other plants which have been recommended 
for caltivatioQ in the United States^ which have not yet been introduced 
to any extent, such as (a,) Madia Sativa, grown in Germany for its oil ; 
{h,)Myagrum SMiva, Gold of Pleasure, also cultivated in Europe for oil ; 
and in Eng^land for Sheop-feed and oil, as it may be pastured early and 
yield a good crop of seed afterwards. It is perfectly hardy in the neigh- 
borhood of Detroit, beaiing the coldest weather, and being among the 
first flowers in Spring to blossom. In the South of Europe it gives two 
crops in a season. (See Patent Office Report 184S, page 314 ; Tha^'M 
Princ, o/Agriad, it. 528. (<*,) The Bene Plant, (Seeamtm Orientate,) 
cultivated in South Carolina and Georgia for its oil, which is as good 
as that of the Olive for table use; andlhe leaf is employed as a cure for sum- 
mer diarrhoea in children. (J,) Madder, (BMaTineiorum,) and (e,) Indi* 
go, used in dyeing, the former remaining 2 or 3 years in the ground be- 
fore harvesting : both of these require a warm climate. (/,) Dyer's 
Weld (Rfeda Luteola,) grown in Germany as a dye ; the cultivation is 
represented as both easy and profitable, (g,) Dyer's Woad,(/«a^<iii6« 
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ioria,) tbe need of whiob^with that of Weld, has lately been driatributed 
by <«be Patent Office. The leaves are tbe part asod. There are others of a 
siroilar character ; but in general they require too much time and labor 
to perfect, or the demand is too limited to attract general attention. 

(For a foil account of the culture of ifadk/«r. Wood and Weld, in PlaQ- 
ders, see Colman's European Agriculture, vol. u. pp. 550-552.) 



CHAPTER XX 



TEASEL. FLAX. HEMP. BROOM CORN. 
OZIER WILLOW, 

692» Tkasbl (Dipmms Fidlonum,) k a Uiitive of Europe, 
and is used by the manufacturers of woollen cloth to raiso a nap 
on ibe surtiiee, by uieam of the Sdc and elafltic books witk 
which the seed pod is armed* There is a native American 
species (I>. s^lvestris^) devoid of these hooks, and tlierefoTe 
useless. 

553. It was not tdl about 1820 that this plant waa iDtroduced int'> 
fit-Id cTiliare in the Uniti^d States. It is now grown \n parta of New 
Tort and New England, in sqflicient quantities to supply the demand. 
The first raised iti tbiscountrj sold for $;10 per tbouaand ; as late as 
1335, tbej were imported at a cost flf $4 or $5 ptfrtLouaand;from 1845 
to 1850, they were afforded as low rs 75 cents to ^1 per tbotieaod. Tbe 
demand for thctn neceasarily incneafieaiFitb the ntimber of woollen man- 
nfscttuies , and as these ar<j met witb in most of our Wearer n Siatea^ 
this plant eould probably be grown with sufficient facility and proiit, 
on a limited scale, to make it worth tho attention of Western farmery 
forborne nst^ 

694. Having a tap-root, the teasel requires a deep rich soil- 
A strong, gravelly loam produces tlie best and most aenieeable 
heads ; and ewarddand plowed deep, and well turned under in 
April is preferred. After plowing, the soil is pulverized and 
ma<le smooth and even. The land is marked out in rows 3 or 
3^ feet apartf or a dnll is used, and the seed sown at the rate of 
6 quarts to the acre, and lightly covered. This should be done 
early in May. In about a month, the field is thoroughly weed- 
ed with the hoe and fingers, and the plants thinned out to a dis- 
tance of from 4 to 6 inches. After this, a cultivator is used 
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between the rows, and the earth drawn lightly around ike {dants 
with a hoe, thinning them to a distance of 6 to 8 inches. /Dur- 
ing the rest of the season, the weeds must be kept down, and 
the earth preseryed meJlow by the cultivator and hoe. Early 
the next spring the cultivator is again used, and earth drawn 
around the roots with the hoe. In July, the blossoms will ap« 
pear; and about the first of August the earliest are sufficientiy 
ripe for cutting. This is done as soon as the blossom is entirely 
off the ^bur,'' and before the seed is fully matured. It is necessaiy 
to go through the field two or three times to collect them all at 
the proper age, to prevent any being injured by remaining on 
the stem while others are being matured. Cutting is performed 
with a large knife, held by the workman in One hand, while he 
seizes the teasel with the other, leaving from 3 to 6 inches of 
stalk, and throwing it into a basket. An experienced work- 
man will cut from 20,000 to 25,000 in a day, if the crop is a 
good one. When taken from the field, they are carefully spread, 
6 inches deep, on open floors, in an airy place, under cover. If 
the weather is damp, they must be frequently turned. When 
suflSciently dry, which is known by the seed seperating freely 
in moving, they are stored away, or packed in boxes for market. 
The yield is from 60,000 to 200,000 per acre, worth from 15 
cents to $2 per thousand. In Europe, they are sorted according to 
quality, each quality being knowp by a peculiar name, and they 
are bound up in a curious manner. 

595. The only insect injurious to this plant is ''the common 
white gruV' which feeds on the young roots; in some instances 
to such an extent as to destroy a whole crop. The winter, also, 
occasionally makes great destruction ; the plants being partially or 
entirely killed [in Oneida county, N. Y.,] by an open winter, 
accompanied by severe frost Late froste in Spring are like- 
wise injurious. A sort of "rust" is also destructive, caused by 
a long continuance of warm, wet weather, after the flower bud 
is fully formed. (Patent Office Beport, 1850, p. 315.) 
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696. The use of teasels has been, to a considerable exteati 
superseded iu the United States, within a few years, by the in- 
troduction of machineiy to produce the same effect (Allen.) 

691. To procure seed, it is only necessary to leave a few of 
the strongest plants^ till they are quite ripe, dry them well, and 
thrash with a Hail. 

598. Flax (Litmm uHtaitssimum) is a native of Europe but 
has long been cultivated in this country. There are two indigen- 
ous species in the Northern United States, (L, Virginianum, 
and rigidurriy) of no economical value* Two species or varie- 
ties are cultivated, the common, and one with a yellowish seed, 
lately introduced into Ohio, which is said to yield a larger crop, 
and to be in many respects superior. We have seen the seed, 
but not the plant 

599. The ceDsas returns of fiax are 8tatc*d to be incorrect, and not to 
l»e depended on ; but there is reason to believe that its cultivation is 
radier decreasing than otherwise, in consequence of the difficulty of 
preparing the fibre for market ; and the seed alone not proving suffi- 
ciently renumerative. 

600. Inoi^nic analysis of the entire plant of the flax grown 
in Ireland. (Sir R Kane.) 



Potash, . . - • 


11.78 


Soiia, 


1182 


Liroe, . • * . 


14.85 


Magnesia, 


938 


Alumina and oxide of iron, ... 


7.32 


Phosphoric »eid, . . * 


1305 


Sulphuric aeid, 


3.19 


Chlorine, 


290 


Silica, - - - 


25.71 


Per centage of ash, dry, 


500 


601, Inorganic analysis of Linseed. (Johnston.) 




Riim. 


Dutch. 


Potash, . - 25.85 17^9 


30.01 


Soda, • - 0.71 092 


1.88 


Lime^ • - 25.27 ^46 


&12 
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Majpnesia, 
Oxide of iron. 
Phosphoric acid, 
Salphuric acid> 
Sulphate of liifie^ 
Chlorine, 

Chloride of sodium, 
Silica, 
Percentage of ash, 



Linseed cake. (Johnston,) 

Alkaline salts, 

Phosphates of lime and magnesia, - 
Lime, • • 

Magnesia, 
Silica and sand, 
Percentage of asl), • 
The alkaline phosphates are included among the alkaline salts. 

603. When the Flax plant is steeped in the ordinary way of 
preparing it for the flax-miU, much of the saline matter it con- 
tains is extracted by the water. This water, when evaporated 
(in Ireland) left a dry solid extract, which being burned gave 
42 per cent of ash, of which the composition was : (Sir R^ 
Kane.) 





Bigt. 


Dutch. 


0.32 


•14.83 


1452 


3.67 


125 


068 


40.U 


36.42 


37.64 




2.47 


216 


1.70 








0.17 


0.29 


1.55 






0.93 


10.58 


5 60 


463 






b(A;) 


and American (B,) 




A. 


B. 




32.72 


38.28 


1 


49.44 


56.40 




5.06 


liJ5 




1.57 


trace. 




lUl 


4.07 




7.3 • 


6.04 



Ohloiide of Potassiam, 
Sulphate of potash, 
Carbonate of potash, 
Carbonate of soda, 
Phosphate of iron and alumina, 
Phosphate of lime, 
Carbonate of magnesia. 
Carbonate of lime, • 

Silica, 



9.05 

10.48 

9.03 

3143 

7.69 

5.00 

4.76 

9.52 

13.09 



The saline matter is npt by any means all raraoTed by steeping. 
Both the outside portion taken off at the flax-mill, and the pure fibra 
leave when burned a considerable proportion of ash. 
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604. Ultimate analysis of Linseed. 

CarboD, 

Hydrogen, 

Nitrogen, 

Oxygen, 

Ash, 

Water, 

605. We are unable to meet with a perfect organic analysis 
of either the plant or seed, but the following results of 44 
analyses by Way, Nesbit, and Lawes, of English, Americaii 
and Dutch Linseed, will give an idea of the composition: 

percent. 



(Thim^pBOTu) 


FrMh. 


DriedatSlSdF. 


42.51 


49.55 


6.22 


7 26 


3.78 


4.41 


26.35 


30.68 


6.94 


8.10 


U.20 





Water, 


7.6 


to 


12.4 


Organic matter, 


- 81.0 


to 


84.1 


Ad^, 


5.44 


to 


11.40 


Nitrogen, 


. 4.57 


to 


5.28 


Albumen, gluten, and casein. 


22.2 






Fat or oil, ' - 


9.1 


to 


13.5 


Oum, dextrine, ^c. 


- 36.3 


to 


39.1 


Fibre and Husk, 


9.5 


to 


12.7 



A. 


B. 


144 lb& 


50 lbs. 


72 « 


25 " 


36 « 


17 " 


6 « 


20 ** 


82 " 


21 - 



606. The following recipes are given as special manures to 
return to the soil what is carried of by the seed (A;) and stem 
(B,) of Flax. (Johnston.) 

Bone dust. 
Sulphuric acid, 
Carbitnato of potash (dry,) - 
Carbonate of soda, (dry,) 
Carbonate of magnesia, 

280 lbs. 133 lbs. 
Linseed leaves (on an average) 6 1-2 per cent of ash, so that for every 
100 lbs. of linseed harvested, 13 lbs. of the above mixture require to be 
added to the land. The dry stem leaves 5 per cent of ash ; every ton 
theref([»e carries off the land 112 lbs. of inorganic matter, to replace 
which 150 lbs., of the above mixture must be added. If this be care- 
fully done, and if the fermented scutcbings be returned to the land, the 
culture of flax will cMse to be exhausting. The flax-fibre is almost 
pure Liffuin, 
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Flax IB caitirated in the United States for^wo purposes, for 
the fibie for weaving, and for die oil. The States which chiefly 
grow it are Kentucky, New York, Ohio^ Pennsylvania, Virginia, 
Indiana, Missouri, dEC Nearly eveiy State returns, in the een- 
•os, more or less. Were an easy and cheap mode of prepar- 
ing the fibre introduced, as there » every probability of there 
being, this crop would become both profitable and popukr ; as 
the supply, both here and in Europe, is inferior to the demand. 
The oil, the cake, and the seed are exported to Greet Britain to 
some extent The fibre is belieyed to be principally consumed 
at home. This is one of the farm products which demand the 
assistance of the manufacturer along side of the fanner to render 
it truly valuable; or the farmer has to relinquish his legitimate 
business, as a producer of raw material, and prepare the article 
ibr market, in its first stages of utility. Machines have lately 
been invented in Europe which entirely relieve the grower of 
the plant of the unpleasant labor of steeping, scutching, <fec.; 
and by one of these new processes, the liquor, in which the flax 
is prepared, is employed, with success, for fattening h<^ and 
0!ittle.* (Journal of Highl. and Agricul, Soc^y of Scotlandf 
Na 42, 1853. 

In this place, we shall on at any mention of the European mode of 
eaUhrating thivcrop, as being madi too laborioaa and expensive for the 
Uoited States, and merely give an outline of th« usual way of growing 
it here ; nor shall we describe the steeping, <&<%> as these after-processes 
demand a practical skill and experince whia& cannot be taught by writ- 
ing. 

607. (oy) The character of the soil depends upon the pur- 
pose for which the flax is required : if for seed it can scarcely be 
too rich; if for fibre, it must not be such as will cause rank 
growth. The general prmciples are, to employ dean knd, free 

*In the Week]|7 N. T. Tribune of Jtaxxueej 14, 1854, appear* an adTertbement of 
**Flatand Hemp Bfachlaery** for pullimr fl«x, and breaking and dreMing flax and 
iMmp. It it odd to require but few^iaodi sad little power to operate It, leaving Ifao 
Fkx and Hemp^^ in better conditloo than baa been attained bj machinei^ hereto- 
fbre in any 9etinti7. 
IS 
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from weeds, as 'tl^e flax-plant k delicate and ea«ly smothered ; 
landoontaining much organic matter, as rich prairie; and either 
naturally, or artifloially abounding in lime. Lime, ashes, and 
well rotten manure may always be used to advantage, (b,) 
Plow deep, as soon as the crop is off the field in the falL Where 
frosts are severe, it is advantageous to throw the land up in 
ridges, so as to allow entire disintegration. In the spring, plow 
again, four or five inches deep; or if the soil is tenacious and 
weedy, plow twice in the spring. The object is to render the 
land really friable, and exterminate the weeds as thoroughly aa 
possible ; and this may be done in any manner that the farmer 
finds the most expedient Harrow lightly. . (c,) Sow broad- 
cast, 2^ to 3 bushels per acre of seed, and harrow thoroughly 
both ways. With thick sowing the fibre is of greater length 
and fineness than in thin sowing; in the first case, the stem 
grows tall and straight producing little seed; in the latter the 
plant grows coarse, producing much seed, and a very infeiaor 
quality of fibre. As thin and thick sowing are merely com- 
parative terms, experiments should be tried by each farmer in 
order to ascertain the best quantity on his own land. The seed 
should be deposited about an inch deep. Finish by rolling, 
which is considered essential (d,) The field is kept dean of 
weeds by the close thick growth of the plant, or by hand-weeding. 
(e,) If intended for the fibre, much experience is required in 
harvesting; as the marketable value of the straw depends alto- 
gether on the manner in which it is saved. The degree of ripe- 
ness is of peculiar importance. In Ireland, the best time is de- 
cided to be when the seeds are begining to chanp^ jfrom a green 
to a pale brown, the stalks for two-thirds of their height being 
yellow. In Europe, it is pulled by-hand. In America the 
crop is often cradled, the scythe being from 18 to 22 inches 
long. In this case it is recommended to cut as soon as the 
blossoms begin to fall. If intended only for seed, leave till the 
boUs are generally turned yellow; and treat like wheat The 
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after-prooess, wben fibre k watuted, must b^ Jeamt by expe- 
rience. 

608. The crop of fibre in the United States is said to aver- 
age 200 lbs. per acre, if the plant is allowed to seed; but 400 
lbs. if it is harvested when in blossom. The quantity of seed 
is from 8 to 15 bushels per acre ; and about 2 gallons of oil are 
expressed from one bushel. But we find premium crops in 
New York of 28^^, and 20 bushels of clean seed, and 567 lbs. 
of dressed flax per acre. 

609. Cost of cultivating 1.54—100 acres of Flax in Rensselaer coun- 
ty, N. Y., in 1851. The soil was a heavy loam, on upland , the crop 
next preceding was oat* ; and the crop preceding that wai com ; on 
land many years in pasture. K'o manuM was used. 

Ihi dqgrt plowing, - • . 

S ** ntrrowinflrandsowinif, 
6 « pnlUad^ Flax at one dolinr p«r d%7, 
S ** thrasbinir and cleaning seed at one donar per day, 
1 da^ spreading and taking up, 
1 " drawing in, and drawing to mllL 
lHbu8helawedatfl.50, - * - 
Paid for dressing and marking flax. 
Interest on land, 

CROP. 

Bj 23 bnshels clean seed at fl.SO, 

By 796 lbs. dressed flax at 10 cents, • • 

Net profit, . • . ' . 71.59 

(See, also, anotljer account in New York TftfiMetioM of Agricoltiinl Socieey, 
▼oLT,p. 338.) 

610. An interesting account & given, in 1846, of the grow- 
ing of Barley and Flax togetier, in the town of Earlville, N. Y. 
An acre of land was prepared for barley ; after sowing two bush- 
els of this, one bushel of flax-seed w^ui also sown, and the whole 
harvested together. They were harvested in the usual manner, 
threshed with a machine, and dleaned; — it is supposed that the 
Beeds were separated by the diflferent sized screens in the fan- 
ning milL — The sale of the crop was : — 

30 bustels of barley at 50 cents, - - $15 00 

25 " flax-seed at $1, - - - 15 00 

$^0 00 



" 




13.00 
l.«0 
dOO 


lerday, 




2.00 
1.00 


• 




2.00 


• 




2.2S 


• 




lii.96 






10.50 
43.H 


«34JO 






79 80 


115.30 
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It was belierad tliat tbe barley crop wm m good as if no flax 
had been sown ; neighbor lug fi elda of barkj alone giving- the 
mme yield of 30 buahek (Patent Office BeporU 1846, j^. 
728j 

611. Linseed oil, being essential for painting, is in constantly 
increiising demand. The Cake is greatly depended on in Great 
Li.tain for fattening stocky and adding to the richness of manure 
heaps. It is quoted at wholesale pnces in New York at |28 to 
t35, and in London at |45 to 50 per ton. The best quality of 
the fibre in Ireland k worth from $250 to $300 per ton, 

Thompson^ in hi^ experimeuta on oows^ found that Linseed- 
meal produced teas milk and butter than Bean-meal. In feed- 
ing, too large quantities of linseed must Dot be given* About 2 
lbs, of meal, boiled for 3 hours in 3^ gallons of water, is a suf- 
ficient daily allowanee, with other food, for an animal weighing 
800 lbs- The refuse of the pods is valuable a^ feed. 

619- In large Bections of tbe Weet, it wer? af muob importance tn Ag- 
Ticnlturiats in iJi^u^iv^G llie estahlisbraentof Mills for tbe preparatiDij of 
fibre, and for oil'iuakiii^, Tho two eLould always go togetbcr. 

Two patents for Ibe prepamtmn of tbe fibre are now used id 
Eurtjpe,iind ara represenied J«a wortrug «coDomically, snd requiritig on- 
ly A email capitnl. Tbey are Slmok's and Watt's Patents^ sn account 
of which TJFin be found in the Joufrml and Trana. ofUie Higfdfmd and 
Agri^* Socy^ of Scotland y&,42,p. i^ 6 . The Eoyal Flax Soctehf bave 
publ^ahetl much of importance on Ibis fr^bjfcct. Not only is the farmer 
interftfited in tbe dirtsct profit of the crop, \sut also id the fattening and 
:roa no re- forming refuse ; and a« the buBineafl of prepariog eattk in tbe 
Weet, for the EasterTi market in creases, flax ^Jllbeconie ease niially mors? 
im porta at to oa. But aboTo all, it biings the tflanufaeturej' in direct 
coQlaet with thefaTmcr; aad forme a market for \ is produce at hi* 
very door. It is not usually very fldviaable fc^r the farmer to *; on nee I 
bimself with manufactiirlng proceflSes, but tbia wan exception; and 
there arc thouaands of acres devoted to com and poik-makifc^, in conaQ- 
quence of tbedifliciiltj of Teaching a in arket for coarse grahB, T?bci« 
flux culture, with appmpiiate millH foDtri>lled bj a company of SirBoem^ 
would he found eiceediogly profitable. 
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Imports of Liiuoed into tlie IJoitdd totes tot ths past &▼« years:— 



1849 • - bags 85.970 

1850 - - " 108.401 
185a - - " 192,090 



1852 - . bagH 191.979 

1853 - - " 228,737' 



Imports and exports of Lj^seed oil :— 

IxFoan. Ezpoan. 

1853 . - bbls. 11,364111852 - - bbls, 12,427 

1853 - . " I7,056||l853 - - " 20,536 

(y. Z Weddy TVUfune, Jan. U, 1854.) 
Oil meal Is qaoted in Kew York at f 1.44 to f 1 .50 per 100 lbs. 

613, Hsup, (Cannabis Sativa,) is a well known plant Cul- 
tivated, like the last^ for the sake of its fibT% employed in the. 
making of ropes, and coarse fabrics. It is probably a native of 
India, hnt it is now extensively cultivated in Kussia, as well as 
in tiie United States, in Qermany, and in other parts of Europe, 
in Arabia, Africa, <fea It is of the same family as the Hb^f and 
NeUley the fibres of both of which genera have been used for 
the same purpose. According to Pro£ Gray, Hemp has become 
naturalized as a wild plant in this country. 

The Indian Hemp (O. Mica,) (which is the same species {Ptreira,) 
as the above,) is well known as affording a resinoas exudation, wbicb 
is used in various form% to produce a species of intoxication, among a 
laige portion of the l|uman race. In hot climates, the fibra degenerates 
in quality, while the narcotic ingredients incrcaae in quantity and in ap- 
parent strength. '* This is another of the many interesting fiiets now 
known, which show the influence of climate in n^odifytng the chemical 
changes that take place in the interior of plants, and the nature and: pro- 
portions of the several substances which are produced by these changes.*' 
l^Johnston mi Blaekuood't liagazintt Vol, xxxm. No, S,p. 617.) This 
plant is employed to produce a naicotic efifoci by probably not leas than, 
two or three hundred millions of the hqman race in Asia« Africa, and 
Sooth Amenca. 

614. In the United Stateis, the growing of Hemp is chiefly 
eonfined to Kentucky and Missouri; ten other States producing 
rifling quantities only. In 1850 this pknt w»s not cultivated 
in Michigan. It is supposed to be decreasing in the anaital 
product 
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615. Proximate analysis of Hempseed. (Bttcholz.) 



Mucilage - - 9.0 

Soluble alburoen (casein ?) 24.7 

Fatty matter, - - 1.6 

t - - 0.7 



Oil - - 19.1 

Hu8k<fec. . . 38.3 

"VToodj fibre and Starch, 5 .0 

Sugar <(cc - • 1.6 

616. Inorganic analysis of Hen^p-seed (A,) (Johnston.) and 
the Straw (B,) (Kane.) 

A B 

Potash, .... 21.67 10.99 

Soda, ..... 0.66 1.06 

Lime, .... 26.63 61.75 

Hagnesia, - • - - - 1.00 7.16 

Oxide of inui, - - • - 0.77 0.54 

Phosphoric acid, - - - - 34 96 4.73 

Sulphate of lime, ... o.l8 ' 

Sulphuric acid, .... ijsi 

Chlorine, .... 5.54 

Chloride of sodium, • • . . 0.09 — 

Silica, , - • . . UM 9.92 

Percentage of ash, - - - « 2.50 4.54 

617. Analysis of the Scutchings of American Hemp. (John- 
ston.) 

Alkaline salts, chiefly common salt and sulphate of soda, 3.32 

Phosphates of Kme and magnesia, and a little phosphate of lime, 19.15 
Sulphate of lime, (plaster,) ... 3.26 
Oarbonate of lime, • - • 26.45 

Carbonate of magnesia, - • - 2.80 

Insoluble siliceous matter, - - 45.02 

Per centage of ash in dry fibre, - ^ • • 14.42 

618. In Commerce, Russian Hemp bears the highest valne, being 
quoted in the Kev York Price currents at $265 to ^00 per ton, while* 
tiie best American only brini^ f 180 to f 220 per ton. The diflferenoe 
appears to be in the mode of preparation, Russian Hemp not being 
carried to the fermenting point in rotting ; while in the American, in- 
cipient decay has already set in. In the latter country, two processes 
lire employed, — ** water-rotting," and '•dew-rotting." In the American 
federal and mercantile naries Russian hemp is cheifly employed for 
eonlage. "Russian hemp, when kept moist and warm, will lose it» 
strength in about three weeks; — the American water-rotted in twa 
weeks; and the dew-rotted in from five to ten days." {Croolt d: Cc^, 
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Maymoille, Ky. 1848.) The value of American bemp, howerer, is said to 
be rapidly increasing, owing to greater care and experience in preparing 
it for market In 1845, the Navy Department decided that "American 
water-rotted hemp when made into cordage toiUund the application of 
tar proved to be greater in atrenth than Russian ; and the application of 
tar proved to depreciate its strength to that of Russian." Large quan- 
tities of Western hemp are annually manufactured into cotton-bagging 
and bale rope. In 1845 the quantity so consumed was estimated at 
40,000,000 lbs, sufficient to cover, 2,600,000 bales of cotton. 

619. The best land for hemp is that which has been tim- 
bered with black walnut, buckeye, hackberry, and white oak ; 
or rich bottom lands. If sward land, plow in the fall, and again 
in the spring ; if fallow, one deep plowing, well harrowed, in the 
spring is sufficient In Missouri, 1} bushels of seed are sown 
broadcast per acre, from the Ist of April to the 1 0th of May. 
When the blossoms begin to fall, (from the middle of July to 
the Ist of August,) the hemp is cMt If left later, the quality 
is injured. An impliment similar to the point of an ordinary 
scythe, is used for harvesting. The plant is cut as close to the 
ground as possible, and the tops are lopped off as far as the i^eed 
ends, and the stalks are either thrown into the shade, or kiln- 
dried» While cutting, the stalks are assorted according to size ; 
and bound up into bundles, 6 or 8 inches in diameter at the 
the butts, with two bands. A stick an inch in thickness, is placed 
in the center of each bundle, to facihtate handhng. The bun- 
dles are then placed in properly prepared pools, or cisterns for 
rotting. Hemp, less than five feet in length, is reserved for 
dew -rotting. After a proper period, the bundles are withdrawn 
from the water, dried and stacked. After this, the mechanical 
operations of breaking, <fec, succeed. (For a full account of this 
subject, in all its aspects, see FcU. Of. Rep. 1845 and 1846, 
and the other volumes.) 

620. A species of wild hemp, resembling the Manilla, is said to bo 
found in St. Louis county, Missouri ; but it does not appear to be de- 
scribed by the Botanists. fPa<. q^./2ep. 1846,p.S61.; A<'CeDt»n. 
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niol Hemp** cdliyated in China la re^ommcndad as adapted to tliia 
country, 

62 L Coat of cultivating 1 acr« of Hemp, In MlfiEouri, 1843. (Fidefii 
Ojici} Rupert, 1849, jj. 328.) 

Rpnt of land, - *• - ^ 9^M 

l>i bofihfllqfSfled, - - ' ^M 

Seedia^t " ' , ^ - ^-^ 

Cutting, . _ » , 3.00 

ShdcUing'] - - - ' C.50 

BprvDdltisf, , ^ ^ - p,sO 

TdklDjupflfterrottiDg, - - - !>.» 

UftaiiiMi Smi Iba. - - - 6.0* 

HkuUug to rivtr, . • _ 4,00 

eOOltHi.gSSpcrcwt - ^ ^ - 40 

Ket profit, - * - *l9,Ji6 

After tUis proiSt to tlie farraer, it T&lh into tlio hands of the merclmnt 
or bnjer, 'wbo, after payiog expenses to the St. Lout a Tuttrket realiiea 
an follows: 

Coat of 1 tern nn bulk of rker, * W * - tlOfi^OO 

BuIiPff for ildpmnDt* - - - 3,00 

Stonif^, • _ .. , 2.00 

Freight to St, Louii, - ^ - ^M 

Ingurancc, - - * * 1 SO 

Cci^mmiB&iQn for selllDg, - * 3. 00 

Weighing, - - - - 0.40 

Dra^TBge antl atoruK? I mo&tli, - - l.QO 

Market TAlofi, - - - l^M 

:Set profit to niercbant. - *- - %iM 

622. Eeoom Cork (Sorghum Sfreehafatum^) in cultivated 
solely for tbo purpose that its iifime indicatea. It la said to be a 
native of India; and tlmt ita introduction inio the United States 
was owing to Fmnklin, wliOj fiiiditig a Beed upon an imported 
whisk, planted it^ and tlius disseminated the plant, 

623, It is grown on a larga Bcale on rich bottom lands in 
^ew York and Oliio, and to a more limited extent in nearly all 
the Statea, It prospers best on soil abounding in organic mat- 
ter, damp but not wet. Heavy clays are improper for it. The 
ground is plowed in the fallj and again in the spring ; well-har- 
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rowed; and the seed sown by a driU, in rows 3^ feet apart^ aa 
early as the dimate will pennit As soon as it is above ground 
it is hoed, and soon after thinned, leaving the stalks 2 or 3 inch- 
es apart It is only hoed in the rows to remove the weeds near 
the plants; the harrow and cultivator are then run through to 
keep down the weeds, and a small double mould-board plow is 
likewise used between the rows., It is not left to ripen but cut 
green. Some persons lop the tops early, and let them hang 
down to straighten : others leave it till nearly ready to cut In 
this case, one set of hands goes forward, and lops or bends the 
tops on one side, and another follows and cuts them off when 
bent ; athird gathers tbem into carts or wagons. At the Factoiy, 
they are sorted over, and put in bunches^ each bunch of brush, 
of equal length. The seed is then taken off by appropriate ma- 
chinery, worked either by hand or horse-power. The brush is 
then spread thin to dry on racks, in^buildings. In about a week 
it can be piicked away. The brooms are made in winter, at 
about the rate of 75 dozen per acre. The stalks are left on the 
ground to be plowed in for manure. The seed is used for feed- 
ing stock. (Albany Cultivator*) The average yield in New 
York is 600 lbs. per acre, at a cost of cultivating and securing 
the crop of $10 or $12. (If. T. Trans. 1849, p. U.) 

624. Cost of a raising a crop of Broom-corn in Oswego County K T., 
1846. ( TroM. N, Y. Agrieul Soep. Vol. «, p. 340:) The soil was a rich 
black loam ; the previous crop Indian Com. The field low and wet with 
blind ditches. The area is not mentioned. 

fS.lS 
3.ia 
1.M 
o.5e 

8 qnarteofceed - - • - 0.13 

Planting 6 diys, At 50 cents, > - 840 

Dragging between rows X day, ... 0.60 

Hoeing and thinning, 8 to 10 stallcs Ina bin, < days^ - 3.00 

Dragging, .... o.tt 

H6eing4days, ... 9,00 

tabling the com, 5K days, » - - S.7ft 



26 loads of teaanre. 

Hauling and spreading same, 

Flowing 1 day, (with horses) 

Dragging }i day, 

Marking out ground for planting, 3 X IK ftct» 
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Binding and hanliQg in, - 

Scnping of the leed by machinerj, 

Cleaning up seed, ... 

Interest on land, - * 

Crop :-.llS6 Ibt. brnah a$4^q, 
81 « Seed at 18 centa 
Bfanure for next crop, - . - 

Net profit, - - . ' . . . . $40.40 

It will be observed that the wages and cost of horse labor are charged 
macb lower than the present ratcf . 

625. When cultivated on ft large scale, with appropriate buildings and 
machinery for the manufacture of the brooms, the profit is said to be 
much greater, than when the operations are perforriaed on a small scale. 
At present, much of the expense iucarred in the above account would 
be saved by the use of improved implements, and with better manage- 
ment. The goodness and elasticity of the brash appear to depend 
partly on harvesting at the right moment, and partly on the soil and cli- 
mate. It is said that some soil» invariably produce brush of a brittle 
character. The seeds, for feeding purposes, are estimated as equal to 
oats, but we are unable to find an oi^nic analysis of them. {See Pat. 
Qghe Report 1849, p. 462.) 

§26. Inorganic analysis of the ripe Broom -com brush with the seeds 
(A,); and the quantity of such matter removed from the soil in a ton of 
Brush and Seeds, (B). {Salislmry,) 

A B 

SUez - - - 32.50 11.960 lbs. 

Earthy phosphates, - - - 36.15 13.303 " 

Lime, - . . 0.40 0.147 " 

Magnesia, - - • 0.10 0.036 " 

Potash, - - - 27.32 10.053 " 

Soda, - - - 2 37 0.870 " 

Chlorine, - - - 2JS0 0.846 « 

Sulphuric acid, - - undetermined 

Composition of the ash of Broom-corn seed. (Saliahury,) 
Carbonic acid, - - not determined. 

Silicic acid, - • - 41.975 

Sulphuric acid, • - not determined. 

Phosphoric acid, - - - 28.760 

Phosphate of peroxide of iron, - • 0.525 
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Lime, - - - 0.8i5 

Magnesia, . - - . 3.010 

Potaah, - - - 3.920 

Soda, . - . - 7.247 

Chlorine, - - - 0545 

Organic acids, ... 4i200 
—(5m Pat, Off, Rep, 1849, p, 473.) 

627. OzisR Willow (Satix,) This plant is used forthe 
manufacture of baskets, and other willow-ware. The cultivation 
of it is only commencing among us. Hitherto, some of the 
wild species, of which there are 22 in the Northern States, havB 
been used for coarse work; and the imports from Europe are 
stated at $5,000,000 annually; each ton costing from $100 to 
$260. If attention were turned to this crop, there is no reason 
ii either the mode of cultivation, in the climate, or appropriate 
soils, why willows might not become a very profitable product 
among us. At present, they are grown for market by a few 
individuals only, in New York, Mississippi, <fec John Reed, of 
Staten Island, N. Y. is said to have been the first person in 
America who systematically cultivated the ozier. 

628. The species and varieties, useful for this purpose, aro 
very numerous. Dr. C. W. Grant, of Newburgh, N. Y., has in 
his possession (1854) nearly 100 varieties, more than 70 of which 
are from England. Several, which are esteemed in that coun- 
try, have failed with us, probably from their leaves being too 
delicate to withstand the scorching of the sunmier sun. 

The following species are thus cbaracteriied by Dr. Grant («) Black 
ozier, (So/ix nigricaiM,) brittle, worthless, and not a yigoroua grower. 
(6) Round leaved Willow, {8, Caprea,) Color dark, quality indifferent* 
tolerates more water than any tolerably good ozier. (c) 8, Vxmin(^%$, 
In England, the most vigorous growing and generally cultivated; (d) and 
a 8iib*Tariety called Zon^-aiHii, both utterly unsuited to the climate of 
ITew York, (e) YeUow Willow, (5. mUUina,) and (/ ) Huntingdon or 
White Willow {8, oUm^) both moderately good ; the first as oziers* the 
second for hoops ; and greatly admired as ornamental trees. The follow- 
ing have been found the most valuable, ds osiers, in Kew Turk. (^) 
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Long-leaTcd TriandrouB Willow, (5. THandra,) very vigorous and pro- 
dnctive, excellent for basket work, and especially for "split work." 
(A) 8. Forhyma, emphatically excellent in all respects, (t) Purple 
Willow (S. purpurea,) "If there were but one ozier in existence, Ihig 
would supply more of the wants of willow-workers than any other one,** 
It is so intensely bitter that neither animals nor insects will touch it. 
In the West, a decoction of the bark would be valuable in place of Qui- 
nine. It is also well adapted for bands and withes for nurserymen. 
(J) A new species from the county of Suffolk, England; it grows with 
astonishing vigor and is in every respect valuable. (For particulars, ste 
Farmer's Companion and Horticultural Gazette, Vol. iii, p. 13.) 

629. Willows will grow in a great variety of soils, especially 
if moist^ but not profitably in any greatly unsuited to their 
habits. Drained swamps, when brought into tillage,, afford fine 
sites for willow plantations, or "halts." Deep, rich intervale, if 
with a little inclination the better, having a retentive subsoil, 
with a warm exposure, and some protection from wind, would 
leaye nothing to be desired. A deep rich bottom of sandy 
loam, that is occasionally overflowed, such as would yield ex- 
cellent potatoes, but subject to June freshets, — ^not so much ele- 
vated above the summer level of the stream, that by penetra- 
ting to the depth of 3 feet, the roots would find moisture, — 
would have no superior. Any amount of overflowing, not in 
the growing season, would do no damage, but increase the fer- 
tility. Ei(^68s of soil is important, great depth indispenfiable^ 
and easy culture desirable and profitable. 

6304 Having sufiSciently drained^ plow deeply, or dig and 
trench thoroughly, and prepare the field as if for com. Then 
insert the cuttings, (which should be two feet long,.) perpendic- 
ularly and firmly in the soil, leaving only 2 inches above the 
surface. Plant in rows 3 or 4 feet apart^ and one foot between 
the plants. Keep clean fix)m weeds, at least for the two first 
years, with the hoe or cultivator. At the end of the second 
year, the oziers. will be ready to harvest There is a difference 
of opinion as ' to the proper season, some recommending the 
MlfOT winter afl^r the stopping of the circulation of the sap; 
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others, tte spring, when the sap starts freely and the buds be- 
gin to swell. If cut in winter, the oziers are lied in bundles, 
and stood up in cold water till spring. Every shoot must be 
cleared from the stool ; leaving, however, about two inches in 
length for the young shoots to spring from. The oziers are 
then pealed by a very simple implement (See figure*) It i» 
merely a round stick of hard wood, about 
an inch thick and a foot long, quartered 
about half the length of the stick, and 
the two opposite quarters cut of^ so that 
it will leave a sharp edge on both the re- 
maining two. This tool is taken in the 
righl hand, and the willow inserted in the 
slit with the left one, and pulled through, 
the bark coming off. Sometimes, a piece 
of split kon with half rounded edges on 
the inside, set in a bench, is used for the purpose. With this a 
man and three . or four children ought to peel 400 lbs. a day. 
As fast as a little, bundle is stripped they are cured by laying 
them in the sun till they are perfectly dried; and tiien tied 
in bundles thr^e feet r6und the b\itt; being stowed away in a 
diy place free from dust. They are sold by weight 

631. In Mississippi the ^ Italian ozier" ia cultivated ; it grows 
on the uplands when well manured, to the height of 8 or 10 
feet in a season, clear shoots. Peeled shoot» sell in Natchez 
and New Orleans, for 8 and 10 cents per pound; and cut green, 
with the leaves stripped, only, in September, for 2 cents per 
pound. The demand in New Orleans is greater than the sup- 
ply. (T. Affleck in K T. Agricultor, Jan., 1 863.) 

632. We have no data from which we can ascertain the yield 
]^r acre, or the profits, but the latter are said to be very large 
when once the " halt" is fully established. It is to be hoped 
that our swamp lands in the west will soon be turned to this 
use; as Bot only will the countiy become more healthy, but 
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thousands of acres can be rendered profitable to the ooimnanity 
while at present they are valueless. It is rather a reflection 
upon us that we are obliged to iiiiport such an article as willow 
sticki^; and so rapidly does (he demand increase that it must be 
long before the market can be overstocked. 

In John Reed's case we are told that he received more pro- 
fit from a few acres of willow than from the whole upland 
portion of his farm. Medicinally, Salicin, used, and perhaps, 
frequently sold sis Qyinine, is prepared from willow bark. This, 
also, affords much Tannin^ the cause of its astringency. 



CHAPTER XXI, 



FRUIT TREES AND VEGETABLES. 
633. To enter fully into a detail of orchard and garden 
plants would too greatly enlarge this Tolume ; but the following 
notes and analyses are given, the latter not being easily met 
with, and as 'being both of interest and practical value to the 
cultivator. The teacher will experiience no diflSculty in pro- 
curing such practical works in this department as will suffice 
tot his purpose ; and more persons appear to be familiar with 
fmits and esculent vegetables than with agricultural. 

631 The Apple (Pyrua Maius,) {a,) a native of Europe, greatly 
changed by cultivation (6,) varieties very numerous, as sonr, sweet, 
summer, autumn, winter, (c,) propogated by seeds — grafts — ^budding — 
(cutting^) (d,) American varieties superior : quality, and value de- 
pend on soil and climate (e,) cultivation, pranlng, gathering, packing, 
and preserving during winter (f,) dried, a considerable article of com- 
merce ; machines for the purpose, various, (g,) profitable as food for 
stock, especially the sweet varieties ; for hogs better cooked ; sour ap» 
pies said to dry up mUch cows, (A,) cider making ; peculiar varieties 
for the parposa ; process and implements ; fermentation, spiritous, ace- 
tic ; mustard seed delays the latter ; when bottled, contains free car- 
bonic acid gas ; the use of a raisin in each bottle in assisting to form 
this gas, (i,) manures, bones,— sulphuric acid — ashes — ^plaster — salt — 
lime — ammonia — wheat bran, (j,) Insects and diseases, (k,) the ash 
of fruit small, in quantity. 

635. Analysis of the Pulp (A;) and Skin (B,) of the Swaar 

apple. (Salisbury.) ^ ^ 

Percentage of water, - • 84.75 61.90 

" dry matter, - - 15.25 38.80 

•' ash, ' - - 0.26 0.73 

Ash, calculated on dry matter, • • 1.705 1.856 



388 
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636. Percentage of water and dry matter in the Tolman 
Sweeting (B;) Roxbury Russet (C;) Kilham Hill (D;) Eng- 
lish Russet (£ ;) Rhode Island Greening (F.) 

B. 0. D. E. F. 

Percentage of water, • -81.53 81.35 86.31 79.31 83.85 

of dry matter, 18.48 18.65 13.69 80.79 17.15 

Mean of the six analjseo, per oeotage of wacer, • - 83.664 

637. Inorganic analysis of the above, excepting the Tolman's 
Sweeting; and including the Swaar (A;) without carbonic 
acid: 



^ 




A. 


0. 


D. 


E. 


F. 


Silica, ' 


• 


1.750 


3378 


1.693 


1.051 


1.413 


PhoAphate of iroD, 




- 3.327 


1.564 


1.838 


1.063 


1577 


Phosphoric acid. 


- 


14.083 


15.057 


13.933 


11.110 


11.664 


Lime, 




4.956 


4857 


3.999 


3.263 


4.421 


Magnesia, 


- 


1.786 


1.903 


1.379 


1.068 


2.211 


Potash, 


- 


4at0!6 


34 958 


35.821 


38.323 


38.440 


Soda, 




19296 


35.173 


35.836 


30.408 


23.781 


Chlorine, - 


- 


3.092 


3.300 


3334 


1.848 


3i273 


Sulphuric acid, - 




6.656 


6.889 


7.898 


6.684 


8.019 


Oi;ganic matter, 


• 


5.139 


6.021 


6.290 


5.187 


7.503 


1000 lbs. of freah apples contain about 827 lbs. water ; 170.4 lbs. or- 


ganic matter ; and 3.6 lbs. of ash. 


1000 lbs. 


. of (fry apples contain 17 


t) 18 lbs. of ash. 















638. Proximate organic analysis of 1000 parts of fresh 
Tolman's Sweeting; (B) Rhode Island Greening; (F,) and 
Mean of the analyses of the six foregoing varieties (G.) 





B. 


P. 


0. 


Cellular fibres 


33.90 


33.58 


33.03 


GluteDous matter with a 


I little wax and fiit, 3.53 


1.32 


1.94 


Dextrine, 


• 38.96 


33.07 


31.44 


Sugar and extract, - 


99.C5 


76.37 


83.35 


Malic acid, • 


3.50 


3.04 


3.17 


Albumen, 


8.97 


16.3t 


13.79 


Casein, 


0.89 


1.89 


1.64 


Dry matter, - 


. 177.79 


164.64 


167.26 


Water, 


815.20 


828.46 


826.64 


Lobs, 


7.01 


6.90 


6.10 
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Besides tlie aboTe, apples cDntaiii a little tannio and gallic acids^ es- 
pecially the Russets. The Tolman Sweetiogahowed a trace of starch. 
A small quantity of wLite wax, and a respectable percentage of gluten 
also exist. These andyses were made in the month of March. 

639. Comparison of the apple (A) with the ripe peach (B,) 
pear (C,) cherry (D,) and potato (E.) 





A. 


B. 


C. 


D. 


E. 


Ohlorophyl, <bc.,. 


- 


1.10 


0.08 






Sugar, • 


8J 


16.48 


6.45 


18.12 


0.25 


Dextrine, 


• 3.1 


5.12 


3.17 


3.23 




Fibre, 


3*i 


1.86 


3.80 


1.12 


5.8 


Albumen, 


• 1.4 


0.17 


0.08 


0.57 




Malic acid, 


0.3 


1.80 


0.11 


2.01 




Citric acid, • 


. 








trace. 


Lime, 


4.19 


trace 


0.03 


0.01 




Water, 


- 82.66 


74.87 


86.28 


74.85 


79.7 


Gluten, fat, <be., - 


O.Q 








0.3 


Casein, 


- 0.16 










Starch, 










9.7 



The apple, if of good quality, may be regarded equally, if not mora 
rich in fat-producing products than the potato. The apple is also ^ 
richer in nitrogenous, or flesh^forming, products; and its inoiganic con- 
stituents are peculiarly yaluable. (Salisimry, in Trans, of N. Y. Soc'y, 
Tol.ix. pp. 737-743.) 

640. Inorganic analysis of a Sweet Apple Tree; 19 yean 
dd. (Emmons.) 







Ontdde 


Hmut 


Bark of 


Wood 




Bark. 


irood. 


wood. 


root. 


of root. 


Potash, 


0.44 


3.288 


275 


0.66 


15.07 


Soda, 


1.53 


3.33 


1.63 


11.38 


21.99 


Chloride of sodium, • 


0.30 


0.33 


0.51 


0.10 


0.11 


Sulphuric acid, 
Carbonic acid, 


38.39 


12.21 


22.17 


30.83 


1.84 


49.56 


15.79 


38.98 






Lime, 


1.86 


15.56 


266 


1.00 


11.64 


Magnesia, • 


2.56 


3.52 


2.93 


8.72 


016 


Phosphate of iron, ) 






( 


072 


0.91 


Phosphate of lime, - > 


3.60 


37.50 


24.40 < 


6.39 


13.96 


Phosphate of magnesia, } 






..J 




31.35 


Organic matter. 


3.35 


3.80 


3.60 


'i.8o" 


1.20 


Insoluble silica, • 


126 


0.45 


0.20 


2.86 


1.46 


Coal, 


1.26 


0.35 


0.01 


0.72 





19 
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641. Inarganic wmlysis of the leaves of the Early Hanresl 
Apple, collected September 30 : bearbg fruit. (.Smmons.) 

Silica, • - • 5.775 

Fbosphate of iron, - • 4.875 

Phosphate of lime, - • • 1.416 

Phosphate of magnesia, • • trace 

Silica, ... . 5.125 

PhoBphoric a«id, • - 5.2 

Lime^ 

Magnesia, 

Potash, 

Soda, 

Chloride of sodiom, 

Sulphtiric acid, 

Carbonic acid. 

Clonic matter, 



FBDPOBTIOira. 



16775 
36.398 

0.075 
13.179 
11.616 

U.060 

0.137 
15.300 

S.850 

54.341 

45.659 
4.194 
9.163 



l^ffter, 

Drf, 

Ash, 

Ash, calculated dry, 

642. Thb Pbar (Pyrua communis,) (a,) a natiye of Eu- 
rope, cultivated from remote antiquity; (h,) at present, Belgium 
is celebrated for this fruit; (^c,^ several fine American varieties; 
(d,) propagated by seeds, (for stocks,) by grafting — ^budding — 
dwarf pears on Quince roots ; (e,) requires a soil rich in ih^phos^ 
phales, much more difficult to cultivate than the last ; (/,) subject 
to several diseases, from the seed to maturity, as Insect-hUgktf 
Frozen-sap-blight, Ac; (ff,) ripened artificially in the house, to 
acquire perfection of flavor; (hy) brings high prices in market; 
(i,) Perry — manufacture (i^) manures, unleached ashes, bones, 
lime, plaster, salt 

643. Comparative analysis of the Sap-wood (A,) Heart-wood 
(B,) Bark of Trunk (C,) of the Pear Tree, and. the Wood (D,) 
and Bark (E,) of the Root of the same. (JSmmons.) 
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A 


B 





IX 


£ 


48.80 


22.03 


63.70 


22.33 


58.80 


37.20 


77.95 


30.30 


79.67 


4620 


0.20 


010 


1.99 


0.40 


3.36 



Water, 
Dry matter, 
Ash 

644. Analysis of Ao leaves of the Bergamot Pear tree, (col- 
lected Septeinbar 80, bearing fiuit;) .(A,) and of a Pear tree, 
(picked May 23, flowers just fallen,) (B.) (JSmmons,) 

A B 

Silica, - 4.250 

Phosphates, (with 5 hues,) 16.^0 
Ciime» • • 39.853 

Magnesia, • 5.920 

Potash, . • 8.7S3 

8«da, - 

Chloride of Sodium, 0.554 

Sulphuric acid, • * 4.464 

Carbonic acid, « 17.125 

Orgaoic matter, • 3.000 

Proportions of (A,) 
Wateis 
Dry matter, 

Ash, - • 

Do. calculated dry. 

For the organic analyis of the frait> see (S ) 

645. QniNCB (Pyrus Cydorda^) (a^) native of the South of 
Europe ; (h^) varieties few, cannot be eaten uncooked, seeds me- 
dicinal; (c,) propagated by seed — cuttings — grafts — ^layers, 
(d^) cultivation fimpie; ("«,) injured by the jBor#r, and a worm 
that girdles the twigs; (f^) manures, — barn-yard — salt — wool* 
«n n^. 

646. The tree and frtfit do not appear to have been analyzed. 
Sottchay gives the following inorganic constituents of the seeds : 

Oxide of irou, - - 1.19 



Silicic acid. 


1.750 


. 


25.050 


. 


4.715 


•. 


4500 


- 


18950 


- 


15.190 


- 


not delernainc'd 




do 


• 


11.560 


- 


Dot deternniied 


~ 


56.;38 




► 43.862 


• - 


3.260 


. 


- 7.514 



Potash, 


27.09 


«oda, . 


• 3.01 


Lirue, 


7 69 


tta^esia. 


- 13.0 i. 



Silica, 



Rko-sphorin ncid. 
Sulphuric acid, •> 
Jbloride of J^..Jiuin 
• 0.75 



42.02' 
267 
2.57 



tdi AQmC\J%tVB,ML TBXT-BObK. 

647. Peach (Fersica vulgaris^) (a,) native of Persia; stiid 
to Iiave been found coltiYated abundantlj by the Indians by 
Hendrick Hudson, on his first royage, but never discovered wild 
on ibis continent; supposed to be a cultivated variety of the al- 
mond (amygdalus communisy) ; (by) in Great Britain requires 
aHificial heat; (c,) varieties exceedingly numerous; (d,) propo- 
gated by seed — ^budding — (grafting, and in New Zealand by cut- 
tings) ; (e,) cultivation simple, pruning chiefly confined to short- 
ning in\ (f^) dried; (g^) fattening for hogs— owing to the Cy^ 
anogen of the kernel? (ky) distilled into brandy; (if) manure 
— bleached ashes; (j,) injured by the ^orcr, the Aphis^ihe 
Curculio; and diseases — ^the YeUows^ Curl^kc. — causes and 
remedies. 

648. Inorganic analysis of the leaves of the Peach tree, 
(pulled July 22^, (A,) and of the leaves of a tree affected by 
tife Yellows, (B,) (Emmons.) 

A B 

Cwbonic acid, • - • 13.300 13^0 

Silicic acid, < • - 0,600 0.809 

FluMpbtltc^ ... 9,600 11.600 

Lime, .... 16^0 1430» 

Hagnesia, • - x - 5.900 5.300 

Potash, - • - ' • 14^380 14.440 

Sorla, • - • 31 330 93.380 

Chlorine, . . - - 5.120 4.740 

Sulpboricarid, - - • 4420 4.430 

©rganic acids, . - - - 7.900 4300 

These analyses are peculiarly interesting, as showing that the 
disease called the ** yellows^ does not anse from a deficiency of 
inorganic matter. Should further examinations . sustain this 
view of the case we may be enabled to find a remedy for this 
scourge of the peach tree. We throw out the suggestion, that^ 
owing to the constant genera^ons of plants on the same soil, a 
change takes place similar to that observed when animals are 
bred in-and in; or in other words a scrofulous constitution be* 
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eomes iBlierent) which csMiJses the absorptioir of too great pTu p w ^ ^ ' 
tiGDA of inorganic salts, and thence disease, and. early mortality* 
We cannot in this place do more than hint at this subject, but 
many facts and analogies may be adduced in support of this the^ 
ory, and wo submit it to the consideration of those who hve in 
a part of the country where this disease prevails. In some soil^ 
if long continued wet weather occurs in the early part of the 
summer, the leaves of this tree, even when perfectly healthy, Ixh 
come diseased, curl up, and fall off; an affection which we are 
inclined to attribute to an inordinate absorption of salts, but are, 
as yet, unable satisfactorily to prove it 

649. Inorganic analysis of a small seedling Peach tree, aged 
28 years; mean diameter 3^ inches; thickness of bark 1-7 inch; 
growth rather slow. (Emmons.) 



P«mK 

«oda, 

ChlOi-ide of Sodium, 

Chlorkte of PotaMltm 

Sulpharicacia, 

CVbonio acid, * 

Lime, • • 

MigotmM, •••• 

PtKMpbAte of iron, 

Pliosphate of Ume 

Phoephate of magQeftia,. .^ 

Organic matter, .' 

Inaoiuble liliiM, • - 

Cod, 

Potash 

Soda, 

Chloride of Sodium,.. . • 

Clilorideof PotaMium, 

Sttlpburicacid, 

Carbonic acid, 

Lime,. • 

Magnesia, 

FluMphate of Iron 

Phosphate of lime, 

Phosphate of Magnesia, 

Organic matter, . . . 

Insoluble Silica, 

Coal . . . 

For oiganic analysis see § 



Bark of Wood of 
Trunk. Trunk. 



ISO 



4.19 

47l7 
S.<6 
0.45 

18.79 
0.01 
3.30 
4.1& 



LeaTet. 



12.41 



0.96 
IS.1S 

1T77 
8.00 
S.47 

10.44 
3.15 
0.80 
6.42 
4.46 



7.11 
11.15 
0.16 

T5I 

^M 
6.40 
0.32 

f9.l9 
134 
5.20 
1.35 



Pitt. 



liarkuf] 
Boot. 



1M.47 
5.21 
2.70 

1T12 

16.80 
133 
1.33 

17.98 
0.02 
6.61 

10.0«l 



S.I62 
192 
0J)3 

744 

38 48 
2.91 

} 10.40 



3.60 

9.40 

1.40 

6ark( 

Llmh^. 



».b5 

0.28 

18 

81.98 
600 
160 
850 
0.20 
5.00 
4.34 



Wood of 
Boot. 



15.92 
5.60 

OJS 

oTl 
0.01 
1.08 
18.10 
30 00 
2.55 
6.46 



oflWood 



of 

Limbii. 



8.11 
024 

7o7 

UM 

9.70 
04W 
13.80 
0.20 
6.40 
1.00 
1.20 
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650. Th3 kernels, blossoms, leaves, and bark, possess poison- 
ous qualities, apparently independent of the hydrocyanic 
' (Frussic) acidy contained especially in the first (Pereira,) 

651. The Nkctarink (Persicalcev^iSj) is distinguished from 
the. Peach by its smooth fruit; but it is believed to be merely 
a variety of the latter. In the United States it is rarely culti- 
vated in consequence of the great injury done to it by the Cur- 
culio. 

652. Cherry ( Cerastes vidyarigy) (a,) native of Asia, (^5,^ 
varieties numerous as Heart, Bigarreau, Duke, Morello, each 
of which has many sub-varieties. Best in France ; many good 
Amerioan varieties, especially those produced by hybridizing 
by Dr. Kirtland, of Cleveland, 0. ; (c,) propagated by seeds — 
(for stocks and new sorts) — ^by budding — (grafts;) dwarfed by 
budding on the Perfumed Cherry ( C, Mahaieh;) (d,) cultiva- 
tion; pruning simple, — branches should be trained near the 
ground, with a short stem, (e,) Mamires, — ^bones, ashes, salt^ 
plaster. 

653. Analysis of the leaves of the Oxheart Cherry, (picked^ 
May 23rd,) (A ;) and of the leaves of the Large Yellow Span- 
ish Cherry, (picked, September 30,^ (B.) (Emmons.) 

A. B. 

Carbonic acid, - - ' • 11.450 



Silicic acid. 




• 


■ , 


1.650 




Phosphates, 


• 


, 


. 


26.650 


37175 


lime, 




- 


• 


3.941 


21.975 


Magnesia, 


• 




. 


3.465 


3.195 


Potash, 




* 


• 


23.757 


13 949 


8f>da, 


• 




. 


12.367 


1.657 


Sulphuric Rcid, 




- 


not determiued. 


10.260 


Organic acida» 


• 


■ 


• 


do 


7.650 


Silica, 




. 


. 


do 


4.225 


Chloride of sodium, 




• 


do 


0410 




PAOPOBTIOVS OJ THK LAST, (B.) 






Tfater, 


• 


- 


- 


• 


58.629 


Dry matter, 


- 




• • 




41.37^ 


• 


. 


• 


• s 


3.434 


Aah, calculated 


dry. . 




. 




8.3t0 


For 0? ganic aaalysia) see \ 
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654. The Plum (Prunus domestical) is a native of Eu- 
tope, with four indigenous species in the Northern United 
States. Owing to the destruction of the fruit by the Curculio, 
the culture of this tree has become insignificant. The principle 
inorganic constituents are Potash, Soda, Lime, and Phosphoric 
acid. (See Patera Office Report, '49, p. 480.) Many modes of 
preventing the attacks of the Curculio have been proposed, but 
none have proved entirely effectuaL Dusting the tree with 
slaked lime is, at present, looked upon with most favor. 

655. Grapes (VUiSj) (a;) Europeangrapes originally from 
BsTsia. Quite distinct species from native American Grapes, 
of which there are many species and varieties, (bf) European 
grapes difficult to cultivate in America. Large vineyards on 
the Ohio River, and other States south of that, (c,) Propa- 
gated by layers,— cuttings,— eyes, — grafts, (d,) Cultivation 
and pruning demand. much skill and knowledge. Subject to a 
mould on the fruit, curable by sulphur. • 

656. Inorganic analysis of the leaves of the Catawba Grape, 
picked, June 2d, nearly full grown (A,) md the same picked, 
September 30, fruit abundant (B.) (Emmons,) 

A. B. 



Carbonitf acid. 






3050 


8.900 


dilicte acid. 






29.850 SUica 23.150 


Sulphiiric acid. 






2.069 


1.426 


Phosphates, 






32.950 


28.750 


Lime, 






4.391 


26258 


Magnfrsia, 






1.740 


5.330 


Potash, 






13.394 


1.710 


Soda, 






9.698 


2^83 


Chlorine, 




' , 


0.741 




Organic acids. 






2.250 


3.450 


Chloride of sodium 








0305 



From Grapes are made : 1. Grape Sugar. 2. Bitartnite of Potash, 
{Crude tartar &r Argoi.) 3. Raisins, and small black "currants'' im- 
ported from the Mediterranean. 4 Wine. 5. Brandy. 

657. Gh>OBEBXKBT (Rihes Grossularia,) (aj)ustiye of Qreat 
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Britain — many cultivated sub-varieties — i wild species in the 
northern United States — ^prefers a damp climate and soil ; (b^) 
colors vary, red, yellow, green, differs also much in size, and in 
the prickles on the fruit; (c,), propo^ated by cuttings — layers, 
suckers, (c,) cultivation simple, best in the U. S. in a damp^ 
ahaded place, or well mulched especially witji salt-grass — ^pru- 
ning, anni^al shortening in, keeping the centre open to admit air; 
(df) manure, ashes, salt> well-rotted organic matter ; (ej a mould 
similar to that on grapes, oflen destroys the fruit 

658. Organic analysis of the unripe (A,) and the ripe Goose- 
berry (B.) (Berard.) 

A B 

Ohlorophyl aDd eoloring matter - - 0«03 

8u^r, • » • 0^2 6.^ 

Dextrine, • • ^ ^1.36 0.78 

Fibre, ... 8.45 8.01 

Albumen, - - - 1.07 87 

Malic acid, • • • 1.80 2.41 

Gitricacid. « - • 0.13 0.31 

Lime, . • . 0.24 0J!9 

Water, .... 86.41 81.10 
The leavefl of the Cdbrant are rich in Soda and the Phosphates ; the 
blossom, io Potash; C Emmons. J 

659. Rhubarb; (Rheum rhaponiicum^) (a^) many species 
cultivated^ from Asia, China, Turkey, and Tartary; many 
•ub-varieties produced by cultivation; (by) the pietioles, or 
leaf-stalks, used for pies, preserves, making wine ; the root as 

medicine — ^the best from Russian Tartary, on the confines of 
China — the root grown in Europe and America very inferior as 
a drug; (cy) cultivation requires deep rich soil, highly manured 
and the plants covered during the winter with rough barn-yard 
manure — is sometimes Wa«cA«di by which the flavor is improved 
(dy) the leaf, flower, stalks <&c., poisonous, chiefly in consequence 
of the Oxalate of lime contained in them, which is decomposed 
in digestion ; (e^) specific manures, bones — ^plaster — salt — ^ashea 
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660. Percentage of Water, Dry matter, and Ash, in various 
parts of the Giant Rhubarb, cut June 1, Plant in flower. (ScUtS" 
bury.) 

Root, Btftik, Petiolet, Leaf-blades, Flowers & Pedicles. 
Peroenta^re of water, 82.000 8950 93.46 88.00 86.90 

^^Drjmotter, 18.600 10.50 6.53 12.00 13.10 

« Afth, 0.925 1.13 0.94 1.53 132 

" ash calcoDdrjrmai5.194 10.76 14.384 12.75 10.C7 

661. Ini>rgai]ic analysis of various pai-ts of the same plant— vix — 
Boot (AO Leafstalk (B,) Leaf blades (C,) Stalk (D.) 





A. 


B. 


0. D. 


Silicic acid, - 


. 3.95 


1.40 


7.60 0.450 


Phosphates, 


30.05 


2220 


19.40 17.20 


Lime, 


. 4.78 


2.47 


5.74 3.57 


Magnesia, 


2.92 


0.20 


1.16 0.20 


Potash, • . 


. 7.21 


5.28 


7.87 8.09 


Boda, . 


24.73 


3356 


27.36 33.26 


Sodium, 


. 0.14 


1.65 


2.11 6.97 


Chlorine, 


0.22 


2.50 


3.21 1.48 


Sulphuric acid, - ' 


. 5.15 


5.27 


4.27 10.72 


Oiiganic matter. 


7.35 


15.60 


6.40 12.15 


Carbonic acid, - 


. 12.05 


9.43 


14.90 9.40 


662. Proximate oi^nic 


analysis of the Leafstalks (gathered Sep* 


tember 1st) of a yery large and succulent Rhubarb. 




Percentage of water. 


- 


• 


87.77 


" of dry matter. 


- 


• 


12.^ 


ash 


• 


- 


i 2.27 


•• ash calc. on dry 


matter. 


• 


18.56 




With the Water. 


WiUiout the Water. 


Fibre with a little starch and 


cWorophyl, 


li26 


9.89 


Malic acid and extract, with a little 






tartaric and oxalic acids. 


5.70 


4462 


Dextrine, 


• 


0.55 


4.30 


Fibre, . 


• 


3.23 


25.30 


Matter separated fVom fibre, albuminous, 


1.60 


12 55 


Albumen, - 


• 


0.27 


2.11 


Casein, 


• 


0.15 


L17 


Water, 


• 


87.77 




(See Trans. N. Y, Agricul. 


Sceltty, vd, ix 


,p.744:) 




663. Comparative analyses of the 


large red Tomato, (Solar 
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num iycospersicum,) (A,) and of Egg Plant, (Solanum me- 
longena^) (B.) (Salisbury.) 

I. Percentage of water, dry matter and ash: 





A 


B 


Wat«r, - • . 


94.75 


91.35 


Dry matter, - - 


5.24 


8.64 


Ash, 


0.33 


OJSO- 


Ash, calculated on dry matter. 


6.37 


6.98 


II. Composilaon of the ash of the abov« : 


A. 


B. 


Carbonic acid. 


11.05 


4.79 


Silicic acid, - - - 


1.77 


1,70 


Sulphuric acid. 


1.79 


4.74 


Phosphoric acid and peroxide t>f iron. 


24.07 


28.77 


Lime, ... 


0.07 


0.07 


Magnesia, 


1.61 


1.37 


Potash, 


20.80 


2051 


Soda, 


25.53 


31.97 


Sodium, • • ' • 


2.79 


1.13 


Chlorine, ... 


4.24 


1.73 


Otganic acids, - * - 


4.55 


2.26 


III. Proximate organic composition of the Tomato : 




Sugar and extract, with tartaric, citric and ;nalic acids. 


3.32 


Albumen, - . - 


. 


0.21 


Caseio, - 


« 


0.20 


Dextrine or gum. 


• 


0.54 


Fibre wilh coloring matter, 




1.01 


Matter separated from the fibre 


• - 


0.32 


Water, .... 




94.75 


With a small quantity of volatile oil. 






Proximate organic composition of the Egg Plant 


:— 




Sweet water and extraet, with a peculiar bitter principle. 


3.04 


Starch, 


. 


0.36 


Albumen, - 




0,25 


Casein, . . - 


■ 


0.20 


Dextrine or gum, - . - 




0.37 


Fibre, - ^ - 


- 


0.76 


Matter separated from the fibre, 




0.97 


Water, 


^ • 


91.35 


With a small quantity of volatile oil and wax. 






(See Tran», K Y, Agriad Soey, Vol, mix, p. 370.) 
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rfl54. AsPAtAous (A officinalis,) owes its flavor and proper- 
ties to a peculiar, easily cry stall izable neutral substance (Cg N4 
His Od wliich occurs in several plants, as the Mareh-mallow, 
Cumfrey, Potato &e, called Asparagifie, 

666, Lettuce (Lactuca sativa,) owes its value to a narcotic 
principle called Lactucin, It acts upon the brain after the man- 
ner of Opium, and induces sleep ; eaten duriug the day, it cahns, 
soothes, and allays the tendency to nervous irritability. It ia 
probable that it might be fed with a good effect to fattening an- 
imals; in a favorable soil, it is cultivated with great facility. 
(SeeJBlackwoodPs Magazine, Dec. lS53,p. 619.) 

666. Analysis of the Muskmelon (Cucunds mdo,) (A;) 
Watermelon (CucurUta citruUus,) (B;) and Cucumber (Cu- 
ewms 9aUvu8,) (C.) (Saliahury.) 

Percentage of watef, dry matter, and ash: — 





A. 


B. 


0. 


Percentag«of water. 


90.987 


94.898 


96364 


" of dry matter. 


9013 


5.102 


3.636 


« of Ash, 


2.771 


0248 


0362 


•* of Ash in dry matter, 


3.007 


4.861 


9.955 


Ultimate analysis of the above: — 


A 


B. 


C. 


Nitrogen, 


d.231 


1.739 


1.236 


Oiygen, 


43.905 


43.187 


41806 


Carbon, 


44.820 


43.764 


40.984 


Hydrogen, 


6.832 


6.872 


6.879 


Inoiganic matter, 


aoo7 


4.861 


9.955 


Inorganic analysis of the above : — 


A . 


B. 


C. 


Carbonic acid. 


11.55 


11.42 


13.25 


Silicic acid, 


SiU) 


1.21 


0.70 


Pboephuric acid, • 


25.40 


14.93 


18.90 


Salphuric acid. 


3.90 


1.63 


0.90 


Phosphate of iron, 


230 


4.52 


3.10 


Lime, - - 


5.85 


7.32 


4.30 


Magnesia, 


0.60 


1.31 


0.20 


Potash, 


8.35 


2395 


asiH) 


Soda. 


34.35 


30.63 


33.75 


Chlorine, - « 


5sa 


1.61 


1.10 


Organic matter. 


trace, 


trace, 


traoe. 



doo 
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Proximate organic analysis of the al)oye (fre9K) : — 





A. 


B. 


C. 


Albomen, 


0.918 


0.572 


0.356 


Casein, 


• 0.442 


0.004' 


0040 


Deztrioe, 


1.142 


0.318 


0.354 


Starch, 


tiace, 


Done, 


0.002 


Sagar and extracl^ 


5.250 


3020 


2.826 


Obloropbvl, - 


. 0.004 


0.006 


0.006 


Fat, wax, and reSin» 


0.038 


0.022 


0.031 


Citrie acid, • 


trace, 


0.007 




Malic acid, . • 


* 0.007 


0.009 




Tartaric acid. 


* 0.0C5 


trace. 




Fibre. 


1.123 


1.058 


9.61 


Water, 


. 90.987 


94.898 


95.354 



The Tarieties above examined were the I^utmeg Mutkmelon; the 
Long Red Watermdon; and the Earhf Long Prickly Cucumber. (See 
farther, 2Van«. of Iht N. Y. Agriad. Soeg., vol. zii., (1852,) pp. 335— 
837.) 

667. Analysis of the Vegetable Oyster-root — Tragopogon 
porri/olius,) (A;) of the Endive or Succory-leaf — Cichorium 
Undivia,) (B;) and of Celery, (Apium OraveolenSy) (C.) — 
(Salisbury in Trans, of N, Y. AgricuL Socy., voL xii.) 

Percentage of water, dry matter, and ash : — 





A 


R 


a 


Percentage of water, • • 


81.22 


91.925 


8a225 


" of dry matter. 


ia78 


a075 


11.775 


of ash. 


1.465 


1.010 


1.375 


" of ash in dry matter, 


8-333 


12.5(n 


11.931 


Ultimate analysis of the above: 


A 


B 


d 


Kitrogen, * 


0.995 


2.170 


2.121 


Carbon, 


42.044 


41.171 


40.626 


Oxygen, 


44.017 


40^57 


40.352 


Hydrogen, 


5.058 


5.617 


5.371 


Inorganic matter. 


8.860 


12507 


11.931 


Inorganic analysis of the above :- 


j^. 


B 





Carbonic aeidi • 


24.60 


13.80 


20.80 


BUieia acid, « 


0.60 


20.80 


5.60 
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A 


B 





Phosphoric acid, 


15.60 


9.90 


5.49 


PhoflphateofiroD, 


1.85 


2.95 


4.9d 


Lime, 


4.95 


8.05 


13.55 


Magnesia, 


0.75 


3.65 


0.90 


Potash. 


5.80 


8.90 


7.25 


Soda, 


39i20 


27.80 


28.80 


Chlorine, 


2.45 


1.40 


1.40 


Sulphuric a^id, 


3.90 


2.10 


10.30 


Organic matter, 


traco. 






Proximate organic analysis < 


)f the above :- 


- 






A 


B 





Water, 


80.610 


91.925 


88i225 


Pibre, . 


2.764 


1.348 


3.168 


Sugar and extract, • 


3.665 


4.300 


5.685 


Dextrine, 


1.435 


0.735 


0.905 


Gaiteio, ... 


0.172 


0.100 


0.115 


Albumen, 


1.066 


1.320 


1.532 


Starch, - 


0.036 


none. 


none« 


Resin, . . • 


0.180 


0260 


0.185 


Gluten, . 


0.014 


0.055 


0.095 


Ghlorophyl, 




0.052 


0.055 


Wax, - 




0.055 and oU 0.120 



m^^^F'W 



1 



CHAPTER XXII 



MANtJRES. 



66 8i In order to understaad the principles of manuring we 
tnufit consider; — 

(it.) A plant coniiets of two pa^t^ an orgnnic and a mmeinl pnrti 
The m in em I part ia di^wn from tbe soil alone, by the roots ; ivhilc of 
the organic part one portion conieR fiom the enil through I be mots^ aod 
e not he I portion from the nir thmugb ^hc le^^vefi. 

(b,) Thu oignfjic jiart of plan 1 3 coosists of four mmple IxidiM, or 
^iea; cAibou, hydrogen, oxygfsn, and uilrogen. In all the pftrts of 
plania these fcnr are afisociated also, with miuutC! quantities of sulphur 
Bad pbflflphoiUB. 

(e,) Of these four aubstnaceg nitrogen appears to be drawn by the 
plant flliQOst exclusively fmm the soil ; the hydrogen and nivgen ard 
drawn partly from the aoil and pHrtly from the air^fihiefly in the form 
of water. The carbon is derived only in cimall proportien frvm the 
soil J being for the nioat part sucted in from the air by the leiiTPS, in tbo 
form of carbonic acid gue, Sulph ur and phosphorus come from the Boil 
tjnly, 

(*?,) Tbe niincml part of the plant, which forma from half of one per 
c^nt, to 15 to 20 per cent, of the ^hole weight of the dried plant, con* 
fiifits of nboat 12 different stibi^tances. (Sfe $ 9^, p. 27 } Of these silica 
eStists chiefly io the Btems of grns^ses, grains, <S:c . and in imaller propor* 
lion only in the aofter paria nnd juices of pianta, PutJi&b, sc^da, chlorino 
and sulphuric acid arp, fur the mnet part, found in the anp ; IftLc, mag^ 
ne^la, and oxide of iron in the Bolid parts of plunts. Phosphonc acid ia 
THjC£*Kiry to J and is fuund in every pnrt f^f a plunl, but it colli cts in 
larger proportion in thg grain r>r eecda a a the season of ripening ap- 
proachea. (5^te JuhntfrnVw Ewperimctitnl Ai^riciiUuref p. 7.) 

(c,) No plant therefore cad flourish aifd come to matutiry nnjetm it ie 
able to procure in a proper fornj,a»d absorb the abofe suhitances, 

669i We must consider alao :— 
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(a,) That a fertile soil conaistB of three portions, 1. Of oqe which is 
dormant, as the saud and clay which form bj far the lai^r mass of it ; 
9. Of the abore minerals and organic matter in a state in which they 
are inwlukie in water, and therefore cannot become part of a plant ; 
and 3. Of the same in a iolvble form capable of dissolving in water, and 
of entering into the pores of the roots. {See §113, p. 34.) 

(6,) That every crop which is taken off the ground carries away a 
notable portion of the solnble materials ; and, supposing that there ex* 
isted no means of adding to them, all soil would rapidly become 
exhausted by cultivation. 

(eO But nature is continually rendering soluble that which she finds 
iasoluble in the soil, by the action of the air, of carbonic acid gas, by 
heat, electricity, moisture, and complex chemical changes which arc 
always in progress. Again, a porous soil into which air and water can 
find their way, is constantly receiving additions from the atmosphere, 
and from spring water laden with soluble salts, raiseii by evaporation 
and capillary attraction. (See $ 29, p, 9, $ 55, p, 17.) 

(d,) If, therefore, we were content to commence cultivating a virgin 
soil, abounding in all that is requisite to form a plant ; to tiike off one 
grain crop; and thee leave the field uncultivated for a certain number 
of years, we might in this manner retaio the fertility of the soi]# nd 
at each period reap an equally large crop, for any length of time. - 

(e,) But this mode of cultivating the soil is unprofitable; and, there- 
fore, the ingenuity of man has discovered various modes of hastening or 
dispensing witt the actiim of nature. These modes are I. A 6 refaUovf; 
where two grain crops were taken in succession, and then the land wa» 
left unfruitful for a year, but frequently plowed and stirred so as to ex- 
pose every part of it to the dissolving action of the elements. 2. Rota* 
thru, so arranged that each succeeding crop abstracted only such mate- 
rials as were not required by the other crops ; so that when grain was 
again sown it found an accumulation of those peculiar elements which 
were requisite for its prosperity. 3. Draining, whereby the soil was 
rendered porous to a considerable depth, and enabled to receive and 
retain such elements as the air and water were capable of supplying; 
and 4. Manuring, which is procuring from some other source, and ap- 
plying directly to ihe soil the elements necessary for the crop ; or, in 
other words placing in the ground the raw material which nature is to 
work up into grain ; as the paper.maker collects old rags, out of which 
white paper is to ba made. (See Farmsr*8 Companion and Horticultu- 
ral Gazette, Vol. ii, p. 89.) 

(/,) Maxurino, therefore, may be defined to be the directly supplying 
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to the toil those eonttittieDts wbieb are necessary £or tie formation of 
the plant we wish to grow, and which, in a soluble shspe, are eitli*)r 
naturally deficient in the soil, or have become so by onr carrying them 
off in the form of graio, meat, Ac,, we not being able to wait uutil natoi^ 
performs this work for us,* 

670. Manuring is probably the most costly mode of restor- 
ing, the fertility of the soil that can be practiced. 

671. But while many persons are content merely to retain, by 
manuring, their land at its natural point of fertility, others ren- 
der it much more fertile than it ever was; on the principle that 
if a certain quantity of applied manure can be worked up into 
a grain crop, a still greater quantity will supply a larger propor- 
tion of grain, 

#72. From this it must be apparent that in order that a 
farmer may economically and skilfully manure -his land, he must 
understand the composition of plants, the relative materials 
which constitute his soil, the constituents of the manures ap- 
plied, and their chemical action. For were he to put on his 
field a salt in a soluble form which would immediately become 
insoluble in consequence of chemical changes, the manure 
would be lost to him. 

In the following pages we shall chiefly confine ourselves to an ac* 
count of the manures which are generally available in the Northern 
States, and the principles on which they act. For further information 
on this extf nded and intricate subject we must refer the reader to works 
espeeially bearing upon it. 

673. The folio wins; diagram from Dumas d: BoustingavWn Chemieal 
Und Physiological Balance of Organic Naturs, may be useful in this 
conuectioD. 



•A •peetot of maaanil; may be prsctioed, tlM principle of which diflfera from the 
shove ; at where a salt it applied, net for the purpoee of directly entering info the 
plant, but to act, chemically, at a lolTen^ upon the Inioluble conatttuenU of the toil; 
aa a fixer of gatef, or other to" readily lolable materials, aa charcoal andprolMi> 
biyplastar. 
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AN ANIMAL A VEGETABLE 

is is 

AK APPARATUS OF C0MBUSTI05 ; AW APPASATtTS OF REDUCTIOX ; 

Possesses the faculty of Locomotion ; Is fixed ; 

Barns Carbon, Reduces Carboti, 

Hydrogen, Hydrogen, 

Ammonium, Ammooium, 

Exhales Carbonic acid, Fixes Carbonic acid. 

Water, Water, 

Oxide of Ammonium, Oxide of Ammonium, 

Nitrogen ; Nitrogen ; 

Consumes Oxygen, Produces Ojgen, 

Neutral nitrogenized matters, Neutral nitrogenized matters. 

Fatty matters. Fatty matters. 

Amylaceous matters, Amylaceous matters, 

sugars, gums ; sugars, gums; 

Produces Fleat, Absorbs Heat, 

Electricity ; Abstracts Electricity ; 

Restores its elements to the air, Derives its elements frOm the air, 

or to the earth ; or from the earth ; 

Transforms orgrinized matters Transforms mineral matters into 

into mineral matters. ' organized piatters. 

673. Manures are generally classed under three heads : — (a,) vegeta- 
ble ; (&,) animal ; (e,) mineral. Those that are of yegetable origin be- 
ing formed of decaying vegetable matter, consist, like the plant, of an 
organic and mineral part ; of which the former is usually much the 
latger in quantity* But a new branch of study is connected with the 
decay oi decomposition of this vegetable matter, and especially of its 
organic part, in the farm-yard, in the compost heap, or in the soil. This 
decay gives rise to new chemical combinations, which have much influ- 
ence on the efficacy of the decomposed matter as a manure. The nature 
and products of this new scries of chemical changes ought to be famil- 
iar to the farmer. 

674. Those manures which are of animal origin resemble, in com* 
position, the parts of the animal body from which they are derived — the 
blood, flesh, bone, <&c. Or, if they consist of urine and dang of ani. 
mals, they have a. certain relation, especially the solid excrements, to 
the food on which the animals have lived. Here, however, a new kind 
of information is demanded. These animal substances^like the yegeta- 
ble, putrify before they become directly useful to plants. In the bodies 

20 
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of auimals, also, changes take place, by T^bich tbe food consumed is 
decomposed, and new compounds of mucb importance are, in conse- 
quence, introduced into the urine and dung/ AH these changes are, in 
some degree, connected with the richness and fertilizing quality of ani- 
mal manures, or with >the special action of the variety which may be 
used. To know on what the general efficaey or peculiar effect of such 
manures depends, their changes and the substances produced by them, 
should be understood. How different samples of the same kind of ma- 
nures differ in virtue ; how this virtue is modified, lost, ])re8erved, or 
augmented — these questions are of much coni|equ#nce in ordinary farm- 
ing, if the best, or most profitable results are to be obtained by the 
practical man. 

675. Mineral, or saline manuresare combinations, or mixtures of diff- 
erent combinations of one or more of those mineral substances which 
exist and are found in living plants. These saline substances are fixed 
and definite in their composition. But to use them xight — to apply 
them in the proper place, at the proper time, aud in the proper quantity 
— to undecstand their action, how they ought to be mixed, and why 
their effects vary in different circumstances and localities — all this re- 
quires that they should be thoroughly known, and their mode of action, 
as single substances and as mixtures understood. {See Jolmston'a Ex- 
perim. AffricuL,p. 246 ) 

676. In order to show the very complex action of plants and manures on tbe soH, 
we extract tbe following curious and instructive account of an experiment by a prac 
tical English ftirmer, from the Journal of tbe Royal Agricul. Soey. qf England, v»l. 
xiiii. p- 417.— 1853. It is worthy of careftil study, and shows more clearly than any 
other document we are acquainted with, the difficulties which beset the £urmer in the 
management of his crops and manures : 

'* In the autumn of 1816, a field of three acres was manured at tbe rate of 20 tons 
of farm yard manure per acre, and sown with rye for soiling in tbe following spring. 
It produced a very heavj crop, but on account of tbe stalks becoming too hard for 
the horses, half the rye was allowed to remain for seed. The part of the field which 
liad been cut for soiling was immediately plowed and sown with globe turnips, with 
a dressing of three cwt of Peruvian guano per acre. The turnips were very fine. 
After the seed rye was harvested and the turnips cleared, the whole three acres were 
plowed and set with beans the following February ; and now comes the curious part 
of the affair. The beans came up well all over the field ; but a difference was soon 
perceived between those on the seed-rye and turnip ground, the former looking much 
more luxuriant than the latter, but we were not prepared for wKat afterwards took 
place. The beans that followed the turnips actually stopped all growth when six 
inches high, and, of course, did not seed, whereas, after the seed-rye they grew so 
luxuriantly as to injure the produce, and this difference extended to the line where 
we had discontinued cutting the green-r je— (he more conspicuous as we had stopped 
in the middle of a land. 
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The reautt certainly astonished m^ for it was in direct antagonlam to all pwcon- 
eeiTed notions of fkrmen; as it is usually thought by them that crops do not impov- 
erish the groan dt nearly to the same eztMit when cut g^reen, as when allowed to ri- 
pem their seed. Turnips, too, are generally supposed to extract the greater portion of 
their noari<ihment ftom the atmosphoro. But here we find that beans actually re* 
fused to grow after the green-rye and turnips, notwithstanding the amplication of 
three cwt of guano, and the land being in much better tilth ; where the rye was al- 
lowed to ripen its seed, and no exrra manure applied thay grew luxuriantly. 

I determined to inquire whether the researches of chemists would throw any light 
upon the question ; and the difficulty I had in compiling the following small tables, 
fully accounts to my mind for tho ftct that chemistry has hitherto received so little 
assistance from practical farmers. 
Probable Amount of Ingredients abstracted from or restored to One acre of Land by 

the several Crops and Manures of Rotation I, (Seeded Rye and Beans.)* 



For one acre of land in lbs. 


J 


P 


1 


r 


1 


OQ 


a> 




Amount added to 8uU by ) 
barn-yard manure, 3 
Ditto by seed Rye, 


3320 


400 
6 


2380 
53 


180 

2 

182 

31 


140 
0.7 


40 


280 


140 

1 


Total added for rye crop, 
Ainounc abstracted byditto 


337t> 
2169 


Ht6 
2ib 


2433 

1868 


141 

25 


40 

0.1 


280 
10 


141 


Balance after rye crop, 
Am'C added by seed beans 


1207 
101 


101 
15 


565 
b6 


Us 
13 


116 
3 


to 


270 


127 
2 


Balance left for Bean crop, 
Amount required by ditto 


13(13 

? 


176 

? 


651 
164? 


161 

? 


119 

55 

-f6» 


40 

8 


271 
37 


12ft 
29 


B>il«nce, 


? 


? 


? 


—3 


+:■« 


+234 


+ 100 



Rotation 2, (Green Rye, Turnips, and Beans.) 



For one acre in lbs. 





6 . 


& 


T 


1 


1 


1 


"is 

g.3 


Amount uided to soil by ) 
barn-yard manure, > 
Ditto by seed rye, 


3320 

56 

3376 
1499 


400 
6 


2380 

53 

2133 
1233 


180 
2 


140 

07 


40 
46" 


2S0 


140 

1 


Tot'l add for green rye crop 
Amount abstracted by ditto 


406 

168 


Ih2 
12 


141 
17 


aso 
9 


141 
4 


Balance after ditto 

Am't added by 3 cwfs guano 


187t 

? 


238 

? 


1200 

? 


17U 

48 


121 


40 
4 


271 

38 


137 
49 


Balance left for turnip crop, 
Am't abstracted by ditto 






? 
? 


218 

ir)9 


134 
166 


44 

5 


309 
102 


186 
33 


Balance left after the 2 crops 
Am't added by seed leaves, 


101 


15 


? 
86 


59 
13 


39 


207 

208 
37 


153 
2 


Balance left for bean srop, 
Am't required by ditto 






? 

? 


72 
164? 


—29 
55 


39 

8 


155 
29 


Balance 


? 


? 


? 


—92 


-M 


+31 


+171 


+ 126 



*M.r. Hemming calculated in the same manner everjf constituent of the plant, but 
Qie siae of our paje obliges us to give those only which are most essential to growth. 

C+The mark (— ) means miif«5, or that the turnips abstracted 32 lbs. more Fotash, 
than had been supplied to the soil by the manure and other sources. In the last line, 
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When we eome to compare the bahtnce left in the toil after these two rotationa, snp' 
podng the bean crop to bare aucceeded in both, we find that with the green rye and 
tomipa there is a large deficiency both of nitrogen and potash, that of the latter 
amonnting to 84 lbs. per acre, or in other words the soil would have had to supply 
84 Ibfl. of potash, in addition to thai supplied by the manure in order to grow a crop 
0f beans, whereas in the rotation where the rye was allowed to stand for seed, there 
was a large excess of potash, and a sufBciency of nitrogen." 

The above also elucidatea a principle which the practical fiurmer should never lo» 
right of; vis, that a field may prove barren for a given crop, such as wheat, from the 
deficiency of only oiu or two constituents ; andjtbat, in order to supply this deficiency, 
•nr cheapest course generally is to give to the soil that peculiar material. Suppose I 
have a field which refbaed to grow wheat, in conaequence of impoverishment. Am 
I to supply bam-yard manure, which contains everv thing the wheat crop can require, 
but which is costly owing to the quantity which I must haul from a distance and 
spread? or shall I apply 3 cwt of guano, and 100 pounds of super-phosphate of lime, 
on the supposition that nitrogen and phosphoric acid alone are wanting? In the 
Michigan Oak openings we have reason to believe that it is a deficiency of these two 
materials only which renders the 'soil less fortile than it used to be ; but a chemical 
analysis can alone positively decide the matter. In praetiet the question would be 
one of cost, supposing the baru'yard manure to be good : but the amount of common 
dnng requisite to supply the nitrogen, phosphates and potash of the above named 
fuano and bones, would have to be very much larger than we are in the habit of using 
to the acre. The above also teaches, that while a field may refhse to grow one crop 
profitikbly, it may be quite capable of growing another and di£ferent class of plants. 

677. Before manures ean produce their full and profitable 
effect upon the soil, the land must be laid dry by drainage or 
other means. It must also be cleaned and kept dean from 
weeds. 

678. The value of the various constituents of manure may 
be thus classified; and the money cost, in the Western States^ 
of any given manure can easily be estimated by the quantity of 
the following ingredients which it contains, in a soluble form. 

7. Potash. 



1. Kitrogen, 
S. Ammonia. 

3. Phosphoric Acid. 

4. Sulphuric Acid. 

5. Soda. 

6. Chlorine. 



8. Magnesia. 

9. Iron and Manganese. 

10. Lime. 

11. Carbon. 

12. Soluble Silica. 



679. It is impossible to ascertain by theory alone and with- 
out actual experiment, the exact effect which a given manure 
will produce upon a given soil or crop. The mechanical con- 
it shows that there were 92 lbs. less nitrogen and 84 lbs. less potash than the bean 
erop required, and it appears to be taken ibr granted that the soil contained none of 
(hese constituentt except where they had been artificially supplied.) 
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structioii of the soil, the climate, the season, the mode of cul- 
tivation, the salts already contained in tlie earth, but especially 
the period, mode, and form in which a manure is applied, all 
combine in influencing the final result Theoretically ^ the val- 
ue of a manure depends upon the amount of nitrogen which 
it contains, but^ practically ^ this does not always prove to be the 
case ; and in some instances, a salt^ such as gypsum, wholly de- 
void of nitrogen, may return a larger crop than any nitrogenous 
manure we can apply. The rule, however, is general in its ap- 
plication, the exceptions comparatively few, ' The form of a 
manure, and the way in which we apply it are, in practice, of 
chief importance. Thus, in most instances, barn-yard manure 
well prepared and well rotted, is very superior in action to " long 
dung,** unfermented, and with the vegetable matter undecayed. 
Yet there are soils and crops for which the latter is preferable. 
Again, bones owe much of their efficacy tp the manner in which 
they are prepared. Whole bones, boiled bones, crushed or 
ground bones, bones dissolved in sulphuric acid, and applied in 
a powder, or in a solution with water, all differ in their effects 
and profitable results. Thus, in an English experiment, it was 
found that — 

16 basbels of crushed bones gave 10 tons 3 cwt turnips por acre. 
2 ** bones dissolved in acid and applied dry gave 11 tons 15 cwt. 

^ U t< M « « 14 tt JJ M 

Q M tt tt « M ][g M 2 ** 

But when applied in a liquid form at the time of sowing, ths 
effect was still more remarkable, thus : — 

16 bushels of bone dust (dry) produced 
8 " dissolved in 83 lbs of acid dried up and ^ 
sown with the hand produced 5 

While 2 bushels, with 83 lbs. of acid, and 400 gal- ? 

Ions water produced 5 

And, again, in a third locality in Scotland, 76 lbs. ) 

of bones, 46 lbs. of acid, and 400 gallons of > 

water produced ) 

While 440 lbs. of bones, with 28 lbs. of acid ap- \ ,. 

plied dry, produced only 5 
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The same rale appears to hold good as regards bam-yard 
manures. In Flanders and Switzerland they have long been 
dissolved in water previous to application, and, of late years, in 
Great Britain, the steam engine has been employed for this pur- 
pose, and the liquid carried over the fann in iron pipes, similar 
to those used for Hydraulfc works in our cities ; the extra pow- 
er of the manure being supposed to cover the greatly increased 
cost of preparation and application. (See Prof, J, W. F, 
JohfistorCa Essay on Manures^ written for the. Farmer^ Com- 
panion and Horticvltural Gazette^ vol, l^p. 98.) So in the 
same manner. Plaster has been found to act more efficiently 
when plowed in, instead of being scattered over the surface, and 
newly and finely ground gypsum is understood to act more ef- 
ficiently than that which is coarse, and long kept, even in tight 
barrels. And again, common salt has been applied with bene- 
ficial result^ in large quantities, to fruit trees in one locality, 
while a smaller apphcation has killed trees in another. 

There is no one subject in agriculture which demands, at the present 
day, more careful, continued, and widely extended experiments than the 
practice of manuring. Of the positive and relative constituents of 
common manures, the best quantities to apply, the condition in which, 
and the time when they should be used, the average effect which they 
produce, and the money profit derived from their application, we regret 
to believe that the great propoition of practical farmers are quite igno- 
rant ; and there can be no doubt but that this ignorance causes great 
individual and national losses. 

680. I. — ^Animal Mantjrks. 

Flesh, is a rich manure in itself, and the rapidity with which 
it decays, enables it to bring other organic substances into a state 
of active fermentation. It is a very compound substance, in 
the shape in which we generally meet with it — ^that of dead 
animals — consisting of the lean muscle, or Fibrin; of fat or 
oil; and of blood, which again consists of Fibrin, Albumen, 
(white of egg^ coloring matter, several salts and water; while 
connected with the fiesh are hair, horns, hoof, tendons, bones^ 



AGRICULTURAL TEXT-BOOK. 311 

agaia differing from the first in their relative compoBition. The 
only flesh, usually, at the farmer's disposal is that of animals ac- 
cidentally dying, or, near cities, the refuse of the slaughter 
houses. A dead animal, if large, should be cut to pieces, and 
mixed with six or eighl^ times its weight of peat, muck, earth, 
or even barn-yard manure; with piaster and salt; being shel- 
tered from the rain; the whole of which will be converted into 
a veiy rich compost. A horse will supply sufficient ammonia 
to grow an acre of wheat 

681. An ox, on the average, yields of 

SaWable meat - 58 per cent j| Tallow, - - 8 per cent 
Skiu, - 5j^2 percent. 

The marketable meat contains. 

Dry bo«e, 10 per centlMuscle, with blood, lyroph t&c 16 p. ct. 

Cellular tissue A fat 5 *' | Water, - - 71 " 

The chemical composition of flesh and blood is ali©ost identi- 
cal, so that blood may be called liquid flesh, and vice versa; the 
solid or liquid state being more dependent upon structure than 
upon the amount of water — ^blood only containing 8 per cent 
more water than flesh. 

682. Ultimate analysis of Dry Beef (A,) and Dry Ox Blood, 
(B.) (Playfair and Beekman,) ^ b 
Carbon, - - - 51.83 51.96 
Hydrogen, - - - 7.57 7.25 
Nitrogen, - - - 15.01 15.07 
Oxygen, - - - 21.37 81.30 
Ashes • - .4.22 4.42 

683. Inorganic analysis of the Blood of the Ox (A,) Calf(B,) 
and Sheep (C.) (Enderlin.) a b o 
Phosphate of Soda - • 16.77 30.18 13.30 
Chloride of Sodium, - 59.34? ROftrt ^iskt 
Chloride of Potassium, - - 6.12 5 ^^^^ ^^^^ 
Sulphate of Soda, - 3.85 2.94 5.38 
Phosphates of lime and magnesia, • 419 3.49 > |qqq 
Oxide and phosphate of iron, - 8.28 9.28 5 
Gypsum and loss, • - 1.45 1.46 0.83 
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The reader will notice the large quantity of common Salt (Chloride of 
99dium,J found in the blood of our domestic animals, and as our com- 
mon forage plants contain but a small quantity of it, be will see the ne* 
cessity of regularly supplying it with the food. In countries near tha 
Sea, as in Great Britain, sufficient salt is dej^osited on the glass by the 
winds and spray, and there, salt is not given to cattle ; but in tlie West, it 
becaotes an essential necessary of life, and were it not for the "Salt 
Licks", the Deer and other wild, ruminating animals would perish. 

(For the efiect of blood as a manure upon wheat, in its yield and 
composition see ante J 177 p 68 ; upon rye J 211, p 87; upon barley 
$ 237, p 91 ; and upon oats } 262, 103. 

684. Haie, Horn, and Wool, are distinguished from the 
muscular parts of the animal body, by the large propoi-tioBH- 
about 5 per cent — of sulphur which they contain. They consist 
of a substance, which, in other respects, closely resembles gluten 
and gelatine in its chemical composition. When burned they 
leave from one to 2 per cent of ash. The inorganic matter, 
therefore, is generally the same as is found in the muscular fibre 
and the bone. 

685. BoNBS are, in reality, that portion of animals, to wbich, 
a3 a manure, the farmer is the most indebted. It has been ob- 
served that all useful plants contain phosphorus, which is one 
of the rarest minerals in the soil ; which, when in a soluble form, 
is most rapidly withdrawn; and yet, without which, plants be- 
come useless, for the sustenance of animal bodies. It has oc- 
curred, that the old pasture lands of Cheshire, England, became 
impoverished of this element; and although grass continued to 
grow, it was inferior in quality, and animals fed upon it be- 
came diseased, especially as to their bony structure. Till lately 
bones and brains have been the only available source whence 
Phosphorus could be procured. The following is the composi- 
tion of the Ileum of a sheep. (A,) of an ox (B,) and the verte- 
bra of a haddock (C.) (Thompson.) 

ABO 

Organic matter, - - 433 48.5 39.5 

Phosphate of lime, - • 50.6 45^ 56.1 



A 


B 


c 


4.5 


6.1 


36 


0.9 


0.2 


0.8 


0.3 


0.2 


0.8 


0.2 


0.1 


— 
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Carbonate of lirae 

Magnesia, 

Soda, - ' - 

Potash, 

The proportion of water in the bones of quadrupeds varies 
from 7 to 20 per cent according to the age of the animal, and 
the fat> or oily matter from 13 to 25 per cent Those of the 
ox contain 64.5 per cent of earthy matter, and 35.5 per cent of 
cartilage ; each family differing in this regard. 

€86. Bones do not benefit plants under all circumstances, and, 
as has been stated, the form and mode in which they are ap- 
phed, is of much importance. In Great Britain where they are 
in especial demand for the turnip crop, it has been the fashion, 
till of late, merely to grind them in mills built for the purpose ; 
the bones being of different lengths^ from fragments 1 inch long to 
dust; and sometimes boiled, sometimes unboiled bones were 
preferred. It is now becoming general there, and in the Uni- 
ted States, to employ them as Superphosphate or Biphosphate 
dflimej that is, dissolved in Sulphuric acid. This may be done 
by the Farmer himself procuring the ground bones, and inlead- 
ea vessels, boiling in Sulphuric acid diluted with water; but ac- 
cording to Johnston, the following is the true superphosphate. 
** When burned bones are reduced to powder, and digested in 
Sulphuric acid, diluted with once or twice its weight of water, 
the acid combines with a portion of the Hme, and forms sulphate 
of lime (plaster) while the remainder of the hme and the whole 
of the phosphoric acid are dissolved. The solution, therefore, 
contains an acid phosphate of lime, or one in which the phos- 
phoric acid exists in much larger quantity than in the earth of 
bones. The true bi-phosphate when free from water consists of 
71^ phosphoric acid, and 28 J of lime." In a manufactured 
state, however, it is probably never found thus pure ; and great 
complaints have, at times, been made that the manufacturers mix 
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plaster, earth, salt, and other cheap ingredients with it. When 
purchasing, the farmer should procure an analysis of the sam- 
ples and afterwards compare them with the buHt. In Great Bri- 
tain the manufacture of fictitious and worthless manures is said 
to have become an extensive trade, the farmers thus losing large- 
ly from their ignorance of chemistry. On a small scale, bones 
may be rendered partially soluble by breaking or grinding, and 
mixing with fresh wood ashes, to be kept moist for » month or 
two. 

687. In the United States, Minetci Phosphate of lime or 
Apatite has been found and dug in considerable quantities at 
Crown Point, F. Y., and in Kew Jersey; some of which has 
been exported to England. So far, the purity appears to diiFer 
much, and the expense of mining and dissolving, has discouraged 
the progress of the works. The following are Dr. Jackson's an- 
alyses of pure specimens of the minerals, compared with Prof. 
Johnston's anjjysis of bones. 

Ne«r York. Mew Jersey. Bones. 

pi^WicAcid. 45.7?0 I 92.405 55.50 

Carbouic Acid, 1.218 I > nrt 

Lime, 1.554 ( ^-^^ 

Chlorine, 0.130 ? TTTT 

Calcium, 0.204 J "•^^" 

E::: Si!^ i ^-012 3.00 

Protoxide of Iron, 2.000 0.040 

Water, 0.500 20.00 

Oxide of Manganese, 0.003 

Phosphate of Magnesia, 2.00 

Soda and common Salt, 2 50 

Gelatine (animal matter,) 33 00 

{See Jour, of Boston Socy. of Nai. Hist.) 

Many Marls, especially those formed of recent shell, and some lime 
rocks, contain notable proportions of the phosphates. 

688. Fish are also a valuable manure, where they can be had 
in quantities. On parts of the New York and New England 
coasts they are annually caught in vast shoals for this purpose, 
and the time will come when the streams and lakes of the West 
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will supply thoir portion to the soil. The bones and flesh offish 
veiy nearly resemble those of quadrupeds in their phosphates and 
nitrogen; fish, however, generally afibrding more free oil. 
They should always be composted with muck, peat, &c. 

689. Shell fish are rarely found suflSciently numerous to be 
used as a manure, except in a mineral state. In New England, 
muscles and oyster shells are collected. In Alabama there are 
vast deposits of this kind ; and according to Dr. Houghton (M. 
8^) much of the marl of Michigan is formed of recent shells. 
They chiefly consist of hme, a little phosphoric acid, animal 
matter, and in salt water, iodine, and soda. 

690. Barn Yard Manures are composed of the dung and 
urine of animals, with hay, straw, &c., more or less decayed, and 
they necessaiily differ much according to (a^) the species; (hj 
the age of the animal; (c^) the food it eats; (d,) the mode in 
which the dung is preserved, whether exposed to rain, sun, &c. ; 
(e,) the quantity of urine contained; (f^) the decomposition 
which has taken place; (g^) whether alkalies or lime are 
in connection with it during decay, and how long. 

691. Table exhibiting the amount in pounds of carbon, &c., 
in the food and dung of two cows during fourteen days. 
(Thompson.) 



Bbowk Cow. 






GraM. 


Dung. 


tiOD. 


Qnai. 


Dung. 


Consump- 
Uon. 


Carbon, 

Hydrogen, 

Nitrogen, - 

Oxygen, 

Ash. 

Water, 


lbs. 

13|i 
1070?^ 


lbs. 

67 

8 

2 7-10 

54M 

902i| 


lbs. 

3 8-10 
931^ 

4 4-10 
167K 


lbs. 

m% 

21 

148 
18^ 
1070% 


lbs. 
64 

52 

13% 
860 


lbs. 
97% 
13^ 

96 

210% 




1426?^ 


1049 


377 


1426% 


1000 


426% 



(See also, IAehig*9 Animal Chemistry, l^ote 4.) 
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Or aooording to another estimate, a cow consuming 26.41 Iba. 
of grass daily, emita in shape of dung 11.13 lbs.; and con- 
sumes, in the support of its body, 15.28 lbs. 100 parts of 
fresh fallen cow-dung will afford 0.614 or five-eighths of a 
pound of pure anmionia, or about 2 lbs. 2 oz. of carbonate of 
ammonia (sal volatile) of the shops. (S. L. Dana.) 



Analysis of 100 parts of cow-dung. 

Water, 
Bitter matter. 
Sweet substance, 
Chlorophyl, 
Albumen, 
Muriate of soda, 
Salpliate of potaab, • 
. Sulpliate of lime, 
Carbonate of lime. 
Phosphate of lime, 
Carbonate of iron, 
Woody fibre, 
Silica, 
Lobs, 



(Penot.) 



69.58 
0.74 
0.93 
0.28 
0.63 
0.08 
0.05 
0.25 
0.24 
0.46 
0.09 

26.39 
014 
0.14 



The amount of water, however, mentioned above, is too small. 
Boussingault gives the following comparative analysis: 



Fresh dung. 



Dry dung. 



Water, 
Nitrogen, 
Saline matter. 



Cow. 

90.60 
0.22 
1.13 



Horse. 

75.31 
0.54 
4.02 



Cow. 

2.3 
12.0 



Horae. 

22 

16.3 



So that in eveiy 100 lbs, of fresh cow-dung, we have J of 
a pound of nitrogen, and a httle over one pound of salts. 

692. Table exhibiting the food and water of a horse, con- 
sumed; and dung and urine, voided in 24 hours. (Boussin- 
gavlt) (See Liehig's Animal Chemistry, Note 4.) 



Carbon, 

Hydrogen, 

Oxjgen, 

Nitrogen, 

Salts and earthy matters, • 



Food. 



3938.0 
446.5 

3209.2 
139.4 
672.2 



Dxmg. 



14729 
191.3 

1363.0 
115.4 
6645 



Consumed. 



2465.1 

2552 

1846.2 

24 

+12.3 
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Analysis of horse-dung, in Rhode Island, (Jackson,) 600 
grains, dried at a heat a little above that of boiling water, loet 
867 grains of water. The dry mass weighing 143 grains was 
bnmed, and left 8.6 grains of ashes, of which 4.80 grains were 
soluble in dilute nitric acid, and 3.20 insoluble. 

Water, - ' • • 367 

Vegetable fibre and animal matter, - -135 

Silica, .... 3.2 

Phosphate of lime, • »• - 0.4 

Carbonate of lime, - - - 1^ 

Phosphate of magnesia and soda, • • 2.9 

500.0 
Horse-dung, in consequence of the smaller proportion of 
water, and more ammonia, ferments, or " heats," more rapidly 
than the solid excrement of the cow; the Mnmonia being 
evolved and lost ; and in this mode it may be rapidly deterio- 
rated. 

693. The dung of sheep and of fattening hogs is richer in 
nitrogen than either of the above, and consequently ferments 
and acts more rapidly. 

Boussingault found the following proportions : 

' Sheep, Bogs, 

I 
Water, 
Kitrogen, - 
Ash - 

694. Dung of birds (Fowls, Pigeons, <fec,) being mixed with 
urine, is still richer. In Belgium the dung yearly produced by 
100 pigeons is valued at $5.00. Its immediate eflfect depends 
upon the quantity of soluble matter it contains, and this varies 
much according to its age, the mode in which it is preserved, &c 
Thus Davy and Sprengel obtained respectively, of 

Recent^ Six months old. After fermentation. 

Soluble matter in ) „« ^^,^^«* la ^^« ^«„x « . 

Pigeons dung, } ^^ P^' ^^* ^^ P^' ^'^^ ^ P^^ ^^^^ 

The soluble matter consists of uric acid, urate, sulphate and 



Recent 


Dry 


Rpcenf 


Dry 


63.0 




81 




1.11 


2.99 


0.63 


337 


12.7 
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carbonate of ammonia^ common salt and sulphate of potash; 
— ^the insoluble part of phosphate of lime^ with a httle phos- 
phate of magnesia, <fec By fermentation it loses a portion of 
its ammonia. Every farmer should carefully clean his fowl- 
houses, at least once a week, and pack the dung in barrels with 
plaster, dry peat, earth, and a httle salt &c ; and in the spring 
sow it on his wheat at the rate of 800 cwt to the acre. If 
properly kept it diflfers but Httle from guano, for which $50 per 
ton is now paid at our shipping ports. In Michigan, 10 bush- 
els more of wheat to the acre, might in many instances be thus 
obtained. 

695. We give the following analyses of Guano, chiefly to show 
the compositiott of what has proved to be the most valuable ma- 
nure in existence ; and the nearer we can cause other manures 
to approach to it, the more perfect will our art become. It is 
merely the dung of salt-water birds preserved in the dry regions 
of the globe, chiefly on the coast of Peru. It has lately been 
stated, from actual measurement, that unless other deposites are 
discovered, and if the demand continues at the present height, 
the whole will be exhausted within 9 years. A parent has 
lately been granted in Great Britain for the preparation of an 
equivalent compound, at a lower price, from fish, fish offal, <fec, 
and salts. 

Analysis of 2 specimens of Peruvian Guano. 

Water, 

Organicr matter and Salts of ammunia, 

Sand and Silica, - - - 

Phosphoric acid, 

Sulphuric acid, - . - 

Lime, - - . 

Magnesia, - - . 

Oxide of iron, 

Potash, 

Soda, 

Chloride of Potassium, 



(Way.) 




1257 


13.67 


33 67 


52.97 


1.72 


1.42 


20.21 


14,56 


4.00 


«.52 


16.49 


10.38 


0.80 


0.31 


0iJ2 


0.73 


3.60 


1.42 


4.15 


none 


none 


2.02 
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Chloride of Sodiam, • - 2.57 dodo 

Or the avorage of per coDt 

AmoaoDia at - - . 17.41 

Phosphate of lime at - - 24.12 

Potash at .... 3«50 

These three being the elementa chiefly demanded by plants, 
and in which the soil is apt to be deficient : in Guano, they are 
in the proper state of solubility and combination. 

696. Night Soil, or human excrements, are extensively used 
in Belgium, Germany, China, and other countries ; but the Eng- 
lish and Americans appear to have an insuperable objection to 
manuring with these substances. A few years ago they were 
prepared in Great Britain and in the Ciy of New York, in a dry 
form devoid of smell, and called Povdreite and Urate ; but 
they seem to have gone greatly out of use, probably on account 
of the means taken to render them less obnoxious dispelling the 
gases, 80 as to reduce the value of the manure below the cost of 
production. The excrement of men- living on animal food is 
richer in nitrogen and phosphates than of those living on veg- 
etables. (See Liehig's Aanimal Chemistry^ Note 1,) 

697. Urine. It is to the urine, that bam yard manure chiefly 
owes its value, both as regards nitrogen and salts; and yet in 
our Western States how few take any pains to save the liquids; 
or prevent their being afterwards washed out of the dung. Liebig 
denies that there is any available nitrogen in horse dung; and 
practically^ it probably is so; so that with from 3600 to 4000 lbs. 
of fresh horse dung, corresponding to 100 lbs of dry dung, we 
place on the land from 2484 to 3000 lbs of water, of 730 to 900 lbs 
of vegetable matter and altered gall, and also from 100 to 2 70 of 
fcalt, and other inorganic substances, a portion of which only are 
soluble ; while in urine, rotted with water, we apply a large 
quantity of nitrogen, as well as of the most valuable salts, and 
these in a dissolved state ready at once to feed the plants and 
therefore requiring a very small quantity, as we have already 
shown respecting bones. The urine of all animals bears a very 
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Strong chemical reseinblance. We give Uie following table from 
Sprengel showing tlie compoBition of Cow's urine w]j^en fresh 
(A,) ; putrified alone (B,) ? and when ptttrified with water (C.) 





A 


B 


c 


tTrear 


-4060 


1000 


600 


Albumen, - 


10 


— 


— 


Mucus, 


. . 190 


40 


30 


Benzoin acid, 


90 


250 


120 


Lactic acid, 


. 516 


500 


500 


Carbonic acid. 


5956 


16 


1533 


Ammonia, 


. 205 


'487 


1622 


Potasb, - 


664 


664 


664 


Soda, 


. 554 


554 


554 


Silica, . - - 


36 


5 


8 


Alumina, 


. 2 


— . 


— 


Oxide of iron, 


4 


1 


— 


Oxide of manganese. 


- X 


— 


— 


Lime, 


65 


2 


8 


Magn»»8ia, 


36 


22 


30 


Chlorine, - 


272 


272 


272 


Sulphuric acid, - " - 


405 


388 


332 


Phosphoiic acid. 


70 


26 


46 


Acetic acid, (vinegar) 


— 


1 


20 


Sulphuretted hydrogen,* 


— . 


1 


30 


Insoluble earthy 7 
Phosphates and carbonates, 5 


s _ 


180 


150 


Water, 


92.624 


95,443 


93,481 



100,000 100,000 10,0000 
It will thus be understood how/re«^ urine may destroy yegetation, 
and yet prove beneficial when decomposed. 



Urine of 


Water 

in 

1000 pvto 


Solid matter in 1000 parts* 


Averafio 




Orgaaic? 


laorganic. 


Total. 


in 
S4hoart 


Man, 

Horset 

Cow, 

Sheep. 
Pifif, 


930 to 970 
6g6 to 940 
880 to 93f) 
930 to 960 
926 to 983 


38 to 52 

27 to 79 
60 to 70 

28 to 50 
9 to 56 


Stolg 
33 to 45 
20 to 47 
12 to 20 

9 to 18 


30 to 70 
60 to 124 
70 to ISO 
40 to 70 
18 to 74 


3 lbs. 
3? 
40 

? 
? 



It is to the Urea ^hich exists in urine in very much larger 
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quantity than in any other 8ubstanc6| that its beneficial effects 
are chiefly due. 

Urea U a white saU-like substanoe, very solable in water, coniisdng 
of— 

Iter cent. 
Carbon, ----.. 30.O 
Hydrogen, - - • - • 6.6 

Kitrogeo, - - • • - - 46.7 

Oxygen, ..... 26.7 

Besides which,. when the urine begins to ferment, this substance 
changes entirely into carbonate of ammonia. As this rapidly escapes 
into the air, the urine must be kept in covered vessels, and plaster, peat, 
sulphuric acid, ifec, may be mixed with it ; but burnt lime must not be 
brought into contact with it 

There are vanotts modes of preserving.the liquid manures of the bam 
yard, such as tanks, sawdust, <&c; but probably, ip all respeets, the best 
is the simple plan invented by Mr. Mechi, of Eoarland. This consists 
of a shallow, water-tight cellar under the stable,- with a ftoor made of 
scantlings laid an inch and a half apart from each ether, so that the dung 
adn urine fall below, and are preserved till carried to the fidd . It is of the 
utmost importance to the former to preserve this liquid ; and if ««« 
must be lost, it ought to be the solid. 

699. Good Barn Yard Mavurs, then, is a mixture of 
dung, urine, and straw, kept from the rain and sun, decomposed 
to a certain extent; and its value, per ton, must depend equally 
on the various proportiona of these matters which it contains ; 
the food of the animak; and the state of the decomposition, 

Analysis of bam yard manure, just previous to being ap- 
plied, at New Castle-upon-Tyne, England. (Richardson :) 

Freth. 
Water, ..... 64.96 

Organic matter, . - . - • 24.71 

Inorganic salts, • • - • • 10.39 

Dried at Slfo. 
Carbon, ...... 37.40 

Hjrdrogen, - • • - - 5.27 

Oxygen, ...... 25.52 

Kitrogen, • - % -, - 1.76 

Ash, - • . • . . 30.0S 

21 
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Inoiganic matter, 1. Portion soluble in water. 



Potash, - - - 3.22 

Soda, • - - 2.73 

Lime. • - - 0.34 

Magnesia, - • 0.26 



Sulphuric Acid, - - 3.27 

Ohlorine, - - 3.15 

Silica, • - • 0.V4 



2. Portions soluble in muriatic acid only. 



Carbonate of Magnesia, - 1.63 

Sand, - - • 30.99 

Carlxin, *• - - 0.83 

Alkali and lo89, - 3.14 



Silica, - - • 27.01 

Phosphate of Lime, • 7.1 1 

Phosphate of Magnesia, • 2.26 

Phosphate of Iron, - 4.68 

Carbonate of Limo, - 9.34 

Thus, of 100 lbs, of bam yard manure, well made, well taken 
care o1^ and hauled on the field, 65 lbs: are pure water; of the 
remaining 35 Ibs^ 25 are inert carbonaceous matter, only ser- 
viceable as a source of carbonic acid, leaving only 10 per cent 
of inorganic substances, and 0.6 of nitrogen, as true fertilizing 
matters. Of this 10 per cent only 3 are of much value either 
as regards their commercial price or relative value. But the 
above manure is of extraordinary richness when compared with 
what we are in the habit of applying in the Western States. 
Oirs is generally thrown out of the stables, every shower pene- 
trating through it, and carrying into the next ditch whatever 
there may be soluble in water; then, through spring and sum- 
mer, the heat of the sun and fermentation drives off all gases 
as formed ; and when^ at much toil and expense, we apply it, 
we find nothing which can feed a' plant or assist it to grow. 
The "black water'' found round manure heaps, where there hap- 
pens to be a hole in the ground, is sufficient proof of this. The 
peat and marl of our marshes are much more valuable than 
sitch dung. I 

As this a point of great practical and economical inipartance, the 
teacher ought to imprass it especially on the minds of his pupils^ and 
may exhibit the efifect of water and heat on fresh manure before them. 

We strongly recommend aU fkrmerswho take the trouble to haul their manure 
on to their soil, to sare it either on Mr. Mechi** plan, or to have a cheap shed near tl)e 
door of the etable into which it can be pitched, taking care to use suflBcient straw, 
lawdoat, peat, &c., to absorb all the liqnidr* One kwd of such dang is proved to be 
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«qwl to at leost etght^bat baTO been exposed. The begk mode of laving sheep manore 
is to keep the sheep uader sheds, giviug snfiScient straw to keep them clean. Mot 
only Is much manure thus sared, but less food is eor.sumed, and the sheep are much 
more profitable. (Sm Famur^t CompamUm tmd H&tieulurai (Mzitte, joh. It f, 9, 
6*.) 

700. In America, the European mode of making compotta of bam 
yard manures and other substances is not much employed. It is not 
oulj a greater expense of manual labor, and lower value of produce 
which forbid it, but there are serious reasons for believing that with our 
very hoi summer climate, avd comparative want of showers, composts 
^ill not act as effectively with us as they do in the Eastern Hefnisphere. 
The subject, however, does not appear to have been yet te^ed by ex- 
periment, and we can only 6peak theoretically. 

There are many other sources of animal manured enjoyed in various 
parts of the world, but which at present are of no practical intereet to 
Western farmers. 

701. Mineral Manures. 

By this term we mean aU substance of an inorganic nature, 
all of which are derived^ either directly or indirectly, from the 
fioi], such as wood and coal ashes, plaster, &c. 

Wood Ashes. These are the remains of trees, after the or- 
ganic or vegetable matter has been consumed (driven off in the 
ehape of gas,) by fire ; and consequently, while they all bear a 
general resemblance, they differ much in the relative proportion 
of the constituents, according to the trees and soils from which 
they are derived. As manures they have a two fold action ; 
(a,) they supply to the plant the inorganic constituents which 
it requires; C^, J they act chemically as solvents upon other in- 
soluble salts already in the soil ; or they neutralize acids, <&c. 

^02. When we have burnt a tree and collected the ashes 
we find that they consist of two portions, those that are soluble 
in water and those that are insoluble. The average quantity of 
ashes from 100 parts of dry oak, beech, birch, <fec, is 2.87. 100 
parts of such ashes afford 13.57 parts soluble; 86.43 parts in- 
soluble, the latter being left behind at our ash works, while the 
soluble have been boiled down and exported as potash. Pine 
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wood (dry,) affords only 0.83 in 100 parts ot ashes; of which 
60 are soluble, 60 insoluble. Wheat straw yields 4.40 in 100 
parts, 19 per cent being solublcj 81 insoluble. 

Compoeition of the ashes of hard wood, (oak, beech, birch, 
&C., (A) ; of Pine, (Pinua abieSy) (B) ; and of wheat straw, 
(C). (Dana.) 



100 parte of lolable contela 


A, 


B. 


c. 


Carbonic Acid, 


22.70 


13.50 




Salphuric Acid» 


6.43 


6.90 


0.2 


Muriatic Acid, 


1.82 




13.0 


Silex, 


95 


2.00 


35.6 


Potash and Soda, 


67.96 / 


69.70 


50.0 


Water, 




7.90 




100 parts of the lasoluble contain, 


A. 


B- 


C. 


Carbonic Acid, 


35.80 


21.50 




Phosphoric Acid, 


3.40 


1.80 


1.20 


Silex, 


4.25 


13.00 


75.00 


Oxide of Iron, 


0.52 


22.30 


2.50 


Oxide of Manganese, 


215 


5.50 




Magnesia, 


3.55 


8.70 




Lime, 


35.80 


2720 


5.80 


Charcoal, 






15.50 



The following gives a comparative view of the entire ashes 
of the oak (A^) ; elm (B^) ; Beech ( Q\) ; and fir tree (pinus 
sylvestris,) ; (J),) ; analysed in Europe. (Johnston,) 





A. 


B. 


c. 


D. 


Potash, 


8.43 


21.92 


15.83 




Soda, 


5.65 


13.72 


2.88 


997 


Lime. 


75.45 


47.80 


63 33 


46.15 


Magnesia, 


4.49 


7.71 


11JS9 


13.46 


Oxide of Iron, 


0.57 


0.38 


0.79 


3-26 


Phosphoric Acid, 


3.46 


3.62 


3.07 


4.49 


Sulphuric Acid, 


1.16 


1.28 


1.35 


30)3 


Chlorine, 


0.01 




0.14 


0.71 


Silica, 


0.78 


307 


1.32 


8.38 


Percentage of ash io 


I the dry: 








hurdwood. 






0.143 



It is thus obvious that, by leaching, little else is reootoved than 
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potashf soda, and sulpliuric acid^ (die carbonic acid being a pro- 
duct of combustion, and of no intrinfiic value) ; and wben ashes 
are thus separated on a large scale, a notable quantity of the 
alkalies remains behind. Though the refuse is not immediaiefy 
soluble, it will become available to plants in the soil by chemical 
action, and the power which roots appear to possess of decom- 
posing mineral matter; while such alkalies as remain wiH act on 
the silica, and form soluble silicates for grass and the stalks of 
grain. 

In leaching, more or less lime is always added for the pur- 
pose of depriving the potash of its carbon, and rendering it 
caustic, so that the common leached, ashes are richer in lime than 
before the process commences. According to Dana, a bushel of 
good ashes contains about 5^ pounds of real potash. In leach- 
ing ashes, generally about one peck of lime is added to each 
bushel of ashes, and as it loses no bulk during the operation, a 
cord of leached ashes contains about the following proportions 
— allowing an average of 4^ lbs. per bushel to be leached 
out : — 

lbs. 
Phosphoric add, • - - 117 

8Ue?K, . - . 146 

Oxide of iron, - - - 17 

Oxide of manganese, •> • 51 

Magnesia, ... . • 119 

Carbonate oi lime, including that added in leaching, • 3073 

Potash combined with silica, • • - 50 

Spent ashes therefore belong to the dass of carbonates; and 
to the farmer are worth very nearly as much as the unleachedL 

In nearly the whole range of soils, ashes are beneficial to 
cultivated plants; but much more so on sandy and gravelly 
lands than on clay, which being chiefly formed of- granite 
rocks naturally contain potash. We have also seen, in the 
analyses of plants^ that certain genera, such as turnips, carrota, 
potatoes, beets, (fee, contain a very large amount of the alka- 
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lies ; to Buch therefore ashes are found to be an essential ma- 
nure. But tlie immediate benefit of such an application is 
most perceptible upon leguminous plants, such as clover, peas, 
beans, <&c Applied to grass land, as a top dressings it roots 
out the moss, and promotes the growth of white clover, where 
it is indigenous to the soil. On Red clover, it will act more 
certainly in connection with plaster. If applied in large doses 
to poor thin soils it is believed to act injuriously by causing a 
rapid disappearance of the organic matter, but this may be pre- 
vented by the use of peat, bam-yard manures, &,e^ at the same 
time. 

In connection with all wood-ashes is a large quantity of 
charcoal, and imperfectly burned carbonaceous matter, which 
. also add to the value of the manure. 

Unleached ashes act at once, most rapidly and powerfully; 
leached ashes act more slowly, but continue to act for many 
years after being appUed. In the large heaps of such ashes, 
as everywhere accumulate in the west around the asheries, we 
neglect a most useful source of fertility ; and where they have 
.thus lain for a length of time, they are probably, to a coilsider- 
able extent^ again rendered soluble. Their effect on the me- 
chanical condition of the soil is also worthy of notice. They 
render sands more compact and retentive of water, while they 
separate and render friable, heavy clayi. 

In practice, they should always be placed in the soil, where 
the roots can come in contact with them. 

It is a general custom to apply ashes to com, on the surface 
of the ground, but in this way the plant can receive no benefit 
except from the little that is soluble and is carried down by 
rain; but placed in the ground previous to planting, the roots 
and chemical /icUon wiU afford many elements not available in 
the other way. The only advantage of placing ashes on the 
surface is the protecting of the plant against grubs. The seed, 
however, should not come in immediate contact with the ashes. 
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Pro£ Way has lately ascertained that all clay soils contain a double 
fiilicate of alamtna and one of the alkalies or alkaline earths, as : — 

Soda, II Lime, 

Potash, II Magnesia, 

Ammonia. 

"which is slowly soluble, but sufficiently so to supply what plants re- 
quire ; and that these silicates, without exception, are capable of ab- 
sorbing and retaining ammonia; and, what is still more important, 
some of them have the faculty of abstracting ammonia from the air. 
" Whenever a salt of ammonia or potash reaches the soil, and gets dis- 
tributed through it, a change occurs — a flooble silicate of alumina and 
ammonia is formed , and the salt which was added no longer exists 
there. The ammonia or potash henceforth exists in the soil only in 
the form of silicate, and is presented to the roots of a plant only in 
that form, or in the form of carbonate derived fVom it by the action of 
carbonic acid in the soil. And inasmuch as all average soils possess 
this property of conversion in more than the degree neoessaiy for the 
quantity of manure which reaches them, the inference is ,obvious and 
incontestable, that nature has given to the soil this power for the spe- 
cific purpose of preparing the food of plants, and we then have the soil 
occupying a place intermediate between that of mere dead matter, and 
the living orglanism of plants." We can only thus slightly mention 
this most important and beautiful discovery; and refer the reader to 
Prof. Way's own writings in the Jowr. of Royal Agrund, Socy. 0/ En$' 
landt vol. xiii, &c. 

703. Limb is everywhere an essential of a fertile soil, and in 
Great Britain is more extensively used than any other mineral 
substa'nce. It is applied in a variety of forms, as (a^) carbon- 
ate of lime — lime rock — (44 lbs. of carbonic acid and 61 lbs. 
of lime ;) (bj the same lime rock burned, and the carbonic 
acid driven ofl^ when it becomes caustic, but again absorbs car- 
bonic acid and moisture rapidly from the air when it again re- 
turns to a carbonate, or is " slaked ;'* (cj) Gypsum, Plaster, 
Sulphate of lime, (d,) Phosphate of lime, as in bones, &c., of 
which we have already spoken, (e,) Sihcate of lime, existing 
in many rocks and earths ; (/,) Marls ; (ff,) Chalk, which is 
another form of carbonate of lime, chiefly found in England ; 
(h,) Magnesian limestone, the base of which is lime, with a 
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yaiying proportion of magnesia. Of these, only oonunon 
lime, plaster and marl, are of present interest to us in this part 
of the country. 

Lime rocks are rarely pure, and they vaiy much in their ex- 
act composition. It is believed that those of Michigan have not 
yet been analyzed. The following are specimens from Seneca 
county, N. Y., examined by Mr. Delafield. 

no. 1. 
6.7 
1.4 
• 90.0 
1.5 
Done, 
14 



Insoluble sand and clay, 

Alomioa and peroxide of iron, 

OarboDEte of lime» 

Magnesia, 

Oxide of manganese, 

Soluble saline matter, 

Phosphoric acid. 



trace. 



VO.t» KO. 3. 


iro.4. 


150 4.0 


78.0 


23.0 S6.0 


9.0 


535 60.0 


11.0 


28 5.5 


2.0 


none, 1.0 




1.2 24 




trace, 0.1 





( Trans, of N,Y,Agrioui.8ocy.,To\,T,^ 611.) 

The following are analyses of English lime rocks made by 
ProC Johnston, in their unbumed and burned states: — 



UNBUBNED. 






NO. 1. 


KO. 2. 


Carbonate of lime. 


• 




94.86 


95.89 


Sulphate of lime. 


• 




0.23 


0.32 


Carbonate of magnesia, 


• 




1.26 


0.54 


Alumina and oxide of iron. 


• 




0.73 


1.20 


Phosphate of lime, 


. 




t 


t 


Silica, 


- 




2.92 


2.05 


BUBNED. 






KO. 1. 


KO. 2. 


Lime, 


• 




89.93 


88.85 


Magnesia, 


. 




1.02 


0.43 


Sulphuric acid, • 


- 




0.22 


0.30 


Phosphoric acid, 


• 




? 


T 


Alumina and oxide of iron, - 


• 




1.23 


1.98 


Silicate in the state of silicate. 


. 




492 


3.39 


Carbonic acid and moisture, • 


• 




2.68 


5.05 


(JahnMhn on thetmof Htm in Agrieullure, p. 


243.) 






We shall shortly mention 


the effect of burned and slaked 


lime upon the land. 










1. Mechanical; it opens and renders free, stiflf clays, 


and con* 
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solidates sanclB. 2. Chemical, (a,) increases the fertility of aU 
soils in which it does not already abound ; and especially of te- 
nacious, moisi soils and those containing much inert vegetable 
matter; (b,) it improves the quality oiihe crop; (c,) it increa* 
ses the efiects of manure, calls into action that which is dormant, 
and less manures needs afterwards be applied ; (d,) alters the na- 
tural produce of the land by killing some plants and favoring the 
growth of others — it kills moss and sour grasses and brings up 
sweet and tender herbage with clovers — wheat has a thinner 
skin, and yields more flour — ^runs less to straw — ^peas and beans 
are of better quality, and so with most plants ; (ej it hastens 
the maturity of the crop ; (f,) it renders the whole country more 
healthy, and plants less subject to diseases. 

Lime, indeed, can scarcely be applied judiciously to any soil 
without benefit; but it requires care and experience acting as it 
does with a vaiying effect under different circumstances. 

The quantity of lime which ought to be added to a soil is of 
course a question of experiment and practice. Theoretically 3 
^r cent of lime (finely disiniegrated) at least, ought to bo 
present in a soil which contains an ordinary proportion of veg- 
etable matter and of the other food of plants. In order to add 
1 per cent of lime to the land, the quantity to be laid on will 
depend upon the depth. The following table shows the num- 
ber of tons of burned lime as it comes from the kiln, which will 
give one per cent of lime to soils, respectively 3, 6, 9, and 12 
inches in depth. 

If the depth of the soil be 12 ins. 9 ins. 6 ins. 3 ins. 

Tons of bnriMd lime, per cMt per cent per cent per eent 

16 tousgive - , - 1 1| 2 4 

19 " - . - ?i 1 1^ 3 

8 « - . Ji K I 9 

4 " - - ' H K ^ I 

Quantity of quicklime applied per Imperial acre in different 

localities : • 
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Buih. Tears. * Bush, a year. Whennppllfd. 

Roxburgh, 200 every 19 or 10)^ to tbe fallow 

Ayr, 40 " 5 or 8 do., or lea 

Oarse of Stirling 54 " 6 or 9 do 

Boith Durham, 90 " 12 or S}4 do 

Worcester, 70 " 6 or 8 or 10 before grasses A tares. 

Flanders, |^^ ", *^|or 4 

Or at the average of 8 or 10 bushels a year per acre. 

Lime is found, in some of its shapes, over a large portion of the Uni- 
ted States ; but so far, its application as burnt lime has been much neg- 
lected. For further information we refer the reader to Prof. Johnston^ » 
Muay on the we of lime in agriculture, 12 mo, pp. 259, Edinburgh, 1849. 

704. Gypsum or Plaster is a Sulphate of lime, 100 lbs of 
common gypsum consist of 46 lbs of sulphuric acid, 83 lbs of 
lime, and 21 lbs of water. When it is heated to redness this 
water is driven off, and the gypsum i& very easily reduced to an 
exceedingly fine powder. In this form it is used by masons. 
It dissolves in 500 times its weight of pure water, or 50 gallons 
will dissolve one pound. Thus it is often found in spring wa- 
ter, and in streams which pass through a soil in which gypsum 
exists. In solution with water it is decomposed when mixed 
with fermenting animal or vegetable matter. 

Gypsum acts very differently on different soils and in different 
localities; at times producing no visible effect whatever; and at 
others, becoming almost a necessary of profitable cultivation. 

The theory of its beneficial action has long been a subject of 
dispute. The most probable solution is, that to a small extent 
it supplies lime and sulphuric acid to the plant, but is chiefly 
useful by the power it possesses of solidifying and retaining 
the ammonical gases of air and earth. 

Benjamin Franklin first introduced it from France into the 
United States. It was afterwards imported from Nova Scotia; 
and as New York, and the other Western States were settled, it 
was discovered in abundance. Ohio and Michigan possess large 
beds of it in various localities. It is quarried, and ground in 
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mills; but is supposed to differ in quality, some mines having 
a higher reputation than others, probably in consequence of 
greater purity. That used by masons is said to be ground from 
selected specimens. 

It were interesting to tiy qrick lime alon^ side of plaster, so as to as- 
eertain the relative effect and profit of each. At present^ plaster in 
Michigan is expensive, costing ^7.00 loose or $9.00 in barrels per ton 
at the mill ; and most that is ased is carried by land either from De- 
troit or Grand Rapids ; while there are few farms in the interior of 
the State which cannot procure dzcellent marl at little moro expense 
than digging. The late Dr. Houghton expressed the opinion that upon 
our sandy lands, the shell marls, even without burning, would proYe 
quite as effective. Of the quantity consumed in this State we have no 
correct statistics We find that during the year ending June 1853, the 
Central Railroad carried 3,613 tons ; and allowing as much more for the 
Southern Railroad, and for private conveyance, we have a total of .5226 
tons averaging ^10 per ton delivered on the farm, which makes a total 
of $52«26() per annum for this one manure. It is very important that our 
marls and peats sliould be more fully investigated and their effects care* 
fully tried. 

Prof. Johnston states that when mixed with common salt, the 
action of gypsum upon clovers, beans, peas, &c., appears to be 
greatly increased. 

"W. Alexander, of Ballochroyle, Scotland, dressed an apparently worth- 
iest crop of young beans with a mixture of 2 cwt. of gypsum, and one of 
common salt per acre. The efiect was almost marvelous* and instead 
of a bad crop, his beans were the admiration of the country. He found 
a sensible effect produced by this mixture even after the beans were in 
flower. 

Plaster acts as a stimulant, and its tendency is to impoverish 
the soil unless organic and other manures are liberally added. 

V05. Marl properly means an earthy mixture containing not 
less than 20 per cent of carbonate of lime. If the proportion of 
lime be less than this, the mixture is rather a marly clay, con- 
taining potash or silica in place of lime, as in the Green-sand 
marls of New Jersey, and Silicious marls of Massachusetts. (Se$ 
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§ 117, 118, 119, 120jp. Si.) Of the true marls, there are 
many varietieB, diflfering both in compodtion and external char- 
aeter; and consequentlj in value. 

The following are analyses of marls in Seneca Co., N. Y. 

No. 1, No. 2, No. 3. 



Moistart, 


- 4.50 


1.0 


3.48 


Organic matter. 


8.50 


4.20 


1.65 


losoluble sand. 


. 6.60 


6.0 


5.0 


Carbonate of fime, • 


77.10 


83.33 


8335 


llagnesia, - 


• 2.10 


2.16 


40 


Phofiphorio acidJ - 
Alumina, ) 


1.20 


28 


0.86 
2U0 


Oommon Salt, 


— 


— 


0.20 


Sulphate of lime^ 


— 


50 


— 


Sulphuric add, 


— 


— 


0^ 



The lime marls appear to be formed in two modes; (a,) by 
the deposite of lime brought to the surface by springs; (b,) by 
the accumulation of shells, and minute forms of animal life, or 
/^l/iMorio, often microscopic, with calcareous coverings. ^Some 
of these are so minute, that a cubic inch of stone has been cal- 
culated to contain the remains of 41 thousand millions of them 
— ^and yet deposites composed almost entirely of such remains 
have been met with of 20 and 30 feet in thickness. How very 
striking is it to find the united labors of these invisible creatures 
capable of producing such extraordinary effects! How very lit- 
tle we really know of what is going on around us P (Johnston.) 

The marls of Michigan are believed to consist of both these 
kinds, but especially of the latter. We believe they have nev- 
er yet been analyzed, but will probably be found rich in phos- 
phoric acid and ammonia. Mr. Delafield states of the New 
York marls above mentioned, that ihe poorest will afford 25 lbs 
of phosphoric acid to every ton of dry and weathered marL 
This is equal to 45 lbs of phosphate of lime, a quantity found in 
60 lbs of bone dust^ and equal also to what a grazing cow aimu- 
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allj takes from the land. The best Michigan maris will proha- 
blj be found much richer than the above — ^and h^^ is the very 
substance in which our oldest wheat lands are beginning to be 
deficient, (See Oeneaee Farmer^ Augmt^ 1853 J and yet it is 
allowed to lie neglected and despised in almost every marsh and 
lake. Marls may be applied in two modes, (a^) burned as lime, 
in which respect they do not much differ in effect from the best 
agricultural lime rocks ; (h,) in the natural state, but dried so as 
to powder. Like lime they produce a mechanical and chemi- 
cal effect; the first differing with the soils and the character of 
the marl. The chemical effect consists in actually rendering 
the soil productive of larger crops* The exact mode of acting 
does not appear to be well understood. The o59«rve(f effects of 
marl and shell sand, in so far as they are chemical, are chiefly 
the following: — They alter the nature and quality of the grasses 
when applied to pasture ; they cover even the undrained bog, 
with a short rich grass — ^they extirpate coarse grasses and moss, 
and the weeds which infest unlimed wheat fields ; they increase the 
quality and enable the land to grow a better quantity of wheat; 
they manifest a continued action for many years after they have 
been applied ; like the purer limes, they act more energetically if 
aided by the occasional addition of other manure; and like 
them they finally exhaust a soil from which successive crops are 
reaped, without the requisite return of decaying animal or veg- 
etable matter. (Johnston.) 

In practice it is probably best to dig the marl, and leave it to dry and 
disintegrato for some mouths before applying. One ton and upwards 
may be applied to the acre, and plowed in shallow at the last plowing, 
or worked in with the cultivator. To act effectually, lime must be kept 
near the surface, and its constant eSori is to sink below the reach of 
roots. 

706. Salt is chemically composed of the metal sodivm^ and 
the gas chlorine, chloride of sodium, or called by the older 
chemists muriate of soda. It is procured by evaporating the 
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water of tiie sea or salt springs, and is rarely faund in com* 
merce perfectly pure; salts of lime and magnesia being mixed 
with it. 

Salt is fotmd in nearly all soils; in the ashes of all plants; 
and is necessary for animal life. It has been used in all ages 
and countries as a manure, and acts not only as a feeder of 
plants, but chemically-as a solvent, and in this latter regard ap- 
pears to be most efScient ^ In some soils it strengthens the straw, 
but it acts varioiuily in different localities. Theoretically ^ it 
ought to prove very efficient in our Western States. Mixed 
with jJlaster it is said greatly to improve the latter. It must be 
used with care, and not applied directly to the plants. In dry 
climates, where seasonable rains seldom fall, salt will rarely do 
anything but injury. Root crops, and of those, beets, appear to 
be the most benefitted by salt From one to ten bushels may 
be applied to the acre, sown broadcast and harrowed in, a few 
days before the seed is sown. In New York, three bushels to 
the acre liave been found effective in destroying grubs, cut- 
worms, &c. 

707. Mud, Muck. This substance is found in great abun- 
dance in many ponds, marshes, (S^c, and in some localities it 
has been applied with great success as a manure. It necessarily 
varies much in its composition. Mr. Dana analyzed two speci- 
mens in Massachusetts, and he found them to consist of: — 

No. 1. No. 2. 

Soluble Geine, ) c\^^r.\^ ^-^^ 8-iO 

Insoluble Geine, [ ^'S*^^ 8.90 6.60 

Salts and Silicates, 86. 84.40 

A cord of No. 1 weighed when dug 6117 lbs,, and contained 
Bolid matter, 3495 lbs. ; composed of geine, 495 lbs. ; of sili- 
cates and salts, 3005 lbs. . The salts of lime were 2\ per cent ; 
from which we judge that it would prove a vaulable manure. 

Prof. Johnston examined a black mud from Leith Docka^ 
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which was carted away by the farmers. He found a considera* 
bl« quantity of animal matter, with much fitiely divided sflica, 
which were found under the microscope to be infusoria. 

Many mucks will probably be found to contain phosphoric 
acid, ammonia, vegetable matter, sulphur, and salts of lime and 
potash, and if so they are important to the farmer; but in our 
present state of ignorance regarding them, we can only recom- 
mend careful trials. We beheve that, in practice, they are usu- 
ally left exposed to the air, after digging, till dry and disinteg- 
rated; and if dug in the fall, so as to be frozen, they are found' 
to be inproved, 

708. III. Vegetable Manitres. 

These are practically of two classes ; (a,) such as are grown 
for the purpose of being plowed in ; (h^) and those which are 
collected from other sources, and applied as are ordinary ma- 
nures, e. g. peat, leaves, &c. In the West, the first are employ- 
ed in the shape of buckwheat, clover, and sometimes rye ; and 
in other countries several plants are used for the same purpose ; 
being turned under immediately before flowering. Such plants 
as collect their food chiefly from the air by the leaves, and contain 
much carbon, or those whose roots pierce deep into the subsoil, 
are preferred. Their value is owing to the elements which they 
supply directly to the next crop ; and they are estimated accord- 
ing to the amount of nitrogen, carbon, and inorganic matter 
which they contain. In soils deficient in organic matter, such 
manuring is ofl»n very profitable when properly apphed. The 
mechanical tendency of such applications is, also, to render stiff 
soils more friable. 

In the second division a great variety of substances have been 
used, as stfaw, chafij bran, rape cake, sawdust, malt-dust, <fec. ; 
but, in this country. Peat promises to prove the most impor- 
tant. Peat is a partially decayed moss or sphagnum^ and is a 
real coal in au imperfect state. It is found in marshes and wet 
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places, and is sufficiently abundant throughout Michigan and 
the other Western States. Like all other similar substances, it 
is subject to many variations in its composition. Some speci- 
mens contain a large proportion of ammonia, and they all ap« 
pear to be rich in salts and carbon. 

Analysis of peat from Paiidey Moss, Scotland, viz : an upper 
peat, (A;) an under peat of the same bed^ (B;) and of the 
Dutch ashes, formed of peat, (B.) (Johnston.) 





A. 


B. 


0. 


Orf^ic matter, (charred peat.) 
Sulphates and carbonates of potash, i 
Boda, and magnesia, soluble in • 
water. 1 


54.12 
6.57 


3.03 
5.1 


25.77 
2.78 


Alumina, soluble in acids, • 
Oxide of iron, 


. 2.99 
4.61 


2.48{ 

18 66; 


11.19 


Gypsum, 

Phosphate of lime, • 
Carbonate of lime, • . 


- 10.49 

0.90 

• 8.54 


21i23 
0.40 
3.50 


16.35 
1.24 
li^l 


Carbonate of magnesia, 
Insoluble siliceous matter, • 


- 1088 


43.91 


3.39 
37i24 



99.10 98.36 99.17 

Analysis of 10 varieties of Peat from Massadhusetts, 
(Dana.) 

Locattfcj. I Salable OeliiA. ( liuolable Oeine. | Total G«ine. | Salti & SlUoatot. 



1. Dracut, 


14.0 


72.0 


86.0 


14.00 


2. Sunderland, 


26.0 


5660 


8560 


14.40 


3. Westborough, 


48.80 


4360 


92.40 


7.60 


4. Hadley, 


34.0 


60.0 


94.0 


6.0 


5. Northampton, 


38.30 


44.15 


82 45 


1755 


6. 


32.0 


54.90 


86.90 


13.10 


7. 


12.0 


60.85 


72.85 


27.15 


a 


10.0 


49.45 


59.45 


40.55 


9. 


33.0 


59.0 


92.0 


8.00 


10. 


46.0 


46.80 


92.80 


7.20 



Arerage, 29.41 55.03 84.44 15.55 

By the word " Geine" this writer means the vegetable mcUter of scUa, 
alio called HumuB, Vlmin, ^., and represented bj the symbol C 40, 
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H 16, 14, with, occasionally, an addition of ammonia. The term it 
DOW rarely used in agriculture. 

All Peat shrinks by drying, and when perfectly dried at 
240 • F. loses from 73 to 97 per cent of water. When allowed 
to dry in the air, it still contains about two-thirds of its weight 
of water, and rapidly re-absorbs moisture. It shrinks from 
two-thirds to three-fourths of its bulk. Taking these data, 
lOO parts of fresh dug peat, of average quality, contain: — 
(Dana,) 

Water, . . - 85.0 

Salts of lime, - - - 0.50 

Silicates, - - - 0.50 

Geine, • • - 14.0 

Owing to the difficulty of rendering Peat soluble, it has not 
bei^n used in agriculture to the extent it deserves, in its natural 
«tate. It is frequently burned (or rather charred^ and thO' 
«8hes are applied with good effect at the rate of from 50 bush->. 
els to two tons per acre. 

Prof. Norton, says : " They usually contain ftom 5 to 6 per 
cent of potash and soda, considerable quantities of lime, mag^ 
nesia, iron, <&c., being therefore worth about aa much as the 
poorer kinds of wood-ashes. In wet laud, where varieties o£ 
peat abound, which are only decomposed wiA great difficulty,, 
it is sometimes advisable to bum them on a large scale for the 
purpose of obtaining the ash as manure. Heaps are made 
at convenient distances directly upon the surface of the bog, 
and the fire started by means of a little dry peat in the 
centre of each heap ; as it bums through to the outside, fresh 
peat is dug up and thrown on, and so the process may be kept 
up as long as desirable. It is to be observed as to all varieties 
of ashes, that their value is greatly impaired by exposure to the 
weather." But the best mode of using peat is to lay it in cat- 
tle stables, and to mix it with decomposing animal manures; 
when it will, if suffix^iently dried, not only absorb the liquids, 
but itself undergct fenfteijtation. According to Mr. Phinney, 
22: 
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of Lexington, Mass^ & cord of fresh dung converts tmce fte 
bulk of peat into a raattiiue of «q>ual value to itself— that is^ a 
cord of clear stable dung, .oooMiposted with two of peat^ forms tf 
manure of equal value to tibree cords of green dung. 

Mr. S. L. Dana, of Lowell«,Ma8s^ wrote a book, a few years since, 
for the purpoRO of showing that .peat mixed with an alkali, in all re- 
spects resembles, and, as a manure, is eqAivalent in effect to cow dung. 
The cost per cord, at that time, he estimates as : — 

1 Cord peal' and digging, .- • . $1.50 

92 lbs. polish at 6 ccnt.s, l|5.52 f| 

Or 61 lbs. soda ash at 4 cents, . 2,4A | 

Or 24 bush common wood-ashes | &y&n^« of alkalies, 3.65 

at 123^ cents, - - - 3.00 | 



3)10.96 



$3.65 Per cord $5.15 

"Were they really good hard-wood-ashes, about il6 bushels would be 
sufficient, but an excess is allowed to. compensate for variation. At 
that period, clear cow dung was purchased •'by the Frint works at ao 
average cost of 174-5 eents per bushel,, or $17.45 ceots per cord, at 
times even higher. 

We must he. e complete our very imperfect remarks on manures, as 
thQ subject is sufficiently extensive to Ml a much larger volume than 
this. The teacher will find all that he can require in the American 
Mfick Book, by D. J. Browne, 12 mo. pp. 429, published by C. M. Sax- 
Jton, New York, 1852. 

For the sake of convenience, however, we add a list of the articles 
-used in various countries as manures, designating with an asterisk (*) 
.fiuebascan probably be of service in the United States. 



I, Animal Manures. 
Blood.* 
Flash* 

(Dried flesh, from South America.) 
Bones.* 
Skin. 
Wool. 
Hair.* 
Feathers. 
Woollen rafi:s,* (England.) 

Mill refuse,* (England.) 

i.ri8h,(New England,«fec.) 
^lubber, and other fish refuse.* 



Refuse of Lard -Boilers,* (Cincin- 
nati, Ac.) The whole hog is 
boiled by a heavy pressure of 
steam, and all, but the oil. left as 
a dry power.) 

Other refuse of Pork Packers.* 

Bone Black, or animal charcoal, 
from Sugar Refineries.* 

Refuse of Bone and Ivory Turners, 

Pung of Horses.* 
" Cows* 
•« Sheep.* 
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Dung of Hogg.* 
Men* 
(Podrette.)* 
Droppings of Birds.* 

Guano.* 

Urine of all kinds.* 

(Urate.)* 

Shells, (marine and fresh.*) 

Infusoria in muck.* 

Coral sand*? 

Scutch, (Glue maker's refuse.)* 

Refuse from Tanneries.* 

II. MUTKKAL. 

Carbonate. of Ammonia. 
Kitrate of Ammonia. 
Muriate of Ammonia. 

Sulphate of Ammonia. 
Water from Gas works.* 

Lime from Gas works.* 

Uonl Tar. 

Wood ashes, (unleached.)* 
do (leached.)* 

Coal ashes, (Anthracite,)* 
do (Bituminous.)* 

Ashes of Sea- weed, (Kelp, or Baril- 
la.) 

Soap makei's waste, (Soda.)* 

Bitterns, (Refuse of Salt works.)* 

Buret e\tky .* 

Rubbish of old buildings.* 

Coprolites, (a mineral phosphate.) 

Apatite, (a ininei-al phosphate.)* 

Lime, (carbonate- of.)* 

Burnt lime.* 

Sulphtite of lirae, (plaster,)* 

Phosphate of lime* 

Silicate of lime. 

Nitrate of lime. 

Marls, (Calcareous.)* 

Potash. 

Nitrate of PotasTi. (Saltpetre.) 

Potash Marls, (Greensaud.)* 

Soda. 

Chloride of sodium, (common salt)* 

Nitrate of soda, (Peruvian Salt- 
petre.) 

Sulphate of soda, (Glauber salts.) 

Ma&^nesia^ 

Sulphate of magnesia, ( Epsom 
salts.) 



Silica, (Sand.)* 

Sulphuric acid. 

Clay, or sand, of Granite, Green- 
stone. Serpentine, and Basalt 
Rocks.* 
III. Vegetable Manures. 

Straw.* 

Chaff.* 

Leaves of plants and trees.* 

Spoiled hay.* 

Saw-dust,* 

Charcoal* 

Vegetable matter, charred.* 

Spent Tan, (appi ars to act specifi- 
cally on strawberries.)* 

Apple Pomace.* 

Weeds* 

Cotton Refiise.* 
do Seeds.* 

Stems of Flax.* 

Refuse of waterof flax mills. "^ 

Bran. 

Rape Cake. 

Rape Dust. 

Cake of Linseed, 
do poppy seed. 
do Cocoa nut. 

Refuse of other oil-seeds. 

Peat* 

Sea -weed,* 

Tops <fe leaves of cultivated plants,* 

Soot.* 
To PLOW IN— Greeh Manures. 

Red Clover * 

Buckwheat* 

Rye.* 

Corn, (MaUe.)* 

Turnij^s. 

White Lupines. 

Vetch or Tares. 

Rape. 

V\''hite Mustard. 

Vine twigs, (for Vineyards.)* 

Malt-dust. 

Refuse of Starch manufactories,* 
There are a f«!w other expensive 

salts occasionally used in very high 

farming, but tliey are scarcely worth 

mentioning. (See John 8ton*s Ex- 
perimental Agriculture, 1849.) 



CHAPTER XXIII. 



PLOWING. 



V09. Plowing is merely a means resorted to for stirriDg up 
the soil, and rendering it friable in order that it may receiye the 
seed. Digging was probably the original mode of performing 
this operation, but as this is very laborious, although very effect- 
ive, some sort of plow appears to have been invented as soon as 
oxen or horses were employed in agriculture. The history of 
the plow is the history of the art; for so intimately are good 
crops dependent upon good plowing, that just in proportion as 
this implement has been improved so has the product of the earth 
increased in quantity. But it is only of late years that this all 
important implement has been formed on true mechanical prin- 
ciples ; and, with the exception of Great Britain and America, 
nearly all the world still cling to the use of antiquated and in- 
efficient formi; nor can it yet be said that either the plow or 
the mode of using it are fully understood. The English and 
Americans form and use the plow on different principles, the 
first endeavoring to lay an unbroken furrow, the latter trying to 
break or pulverize the soil in the operation ; while the proper 
depth of plowing in different classes of soils is very little under- 
stood by practical men. Notwithstanding the great skill with 
which the best American plows are made, there is still a wide 
field of improvement open in both these respects. Within a 
very few years, many efforts have been made to plow by steam, 
or by horse power, indirectly applied ; and a Canadian is at this 
moment perfecting a machine in England ; while there is one 
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in successful operation in that country which may be worked 
either by steam or horse power. This is not strictly plowingy 
in the usual sense of the word, but turning up the soil by rotary 
cutters. Should such machine* become generally available they 
will probably revolutionize agriculture, as the introduction of the 
Spinning Jenny <fec, revolutionized the manufacture of Cotton 
and Woolen cloths ; since it will be impossible for small farmers, 
working on the old plan, to compete with large capitalists, with 
extensive farms, doing all their work by steam and other ma- 
chinery. As however, the improvements introduced into man- 
ufactories have not only benefitted the world in general, but 
supplied work for a very much larger number of laborers, so 
may we expect this revolution in art to produce the same efiect 
in agriculture. 

710. Till within a century, all plows were made of wood with 
wrought iron plates <fec, nailed on, for the land-side, mould-board, 
and point In Great Britain, they were generally prepared with 
one or two wheels at the end of the plow-beam, as they still are 
in France and Germany, and were drawn by 4 to 8 horses; or 
by a pair of horses with the addition of four, and sometimes of 
six oxen, with one man to hold, and two to drive. About 1763, 
James Small, of the county of Berwick, Scotland, a manufactu- 
rer of Agricultural implements, turned his attention to the im- 
provement of plows. In experimenting, he made the mould- 
board of soft-wood, by means of which it soon appeared where 
the pressure was the most severe, and where there was the 
greatest friction. He likewise applied true mechanical principles 
to the subject; introduced cast iron in place of wood; and so 
lightened the draft that two horses were quite as efficient as the 
heavy teams previously employed. This appears to have been the 
first invention of the light and elegant cast-iron «win^ plows which 
are now e very where i n use in this country. (Sir John Sinclair, in 
his Account of the si/stems of husbandry adopted in Scotland^ 
1812, gives the full history of this invention.) This introduc- 
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tion of an improved plow has not only bad a most favorable 
bearing upon agriculture in every respect, by reducing Ibe cost 
of working the soil, and doing the work in a much better man- 
ner, but it is very doubtful, whether a very large portion of 
America could yet have been settled, if so many animals and 
men had been requisite to perform the operation. Plows are 
made so as to be adapted to every sort of soil and work, and 
are arranged upon well known and accurately ascertained prin- 
ciples. These principles every farmer should understand; but 
as this knowledge presupposes an acquaintance with mathemat- 
ics and mechanics we cannot enter upon it here. 

711. The object of the plowman is so to turn over the soil as 
to render it the best adapted for the growth of plants with the 
least expenditure of labor and time. If the soil is so turned as 
merely to be reversed, lying, as it were, in long ribbofis^ friabil- 
ity is not attained, but must be produced by subsequent opera- 
tions, with the harrow, cultivator, &c. If the soil is so broken, 
that part is reversed, and part is not, weeds are tempted to grow 
and the crop will be uneven. If there are inequalities, and deep 
holes, feome seeds will be buried too deeply, others will be too 
shallow. The best plowmen, therefore, endeavor, while they 
separate the soil, entirely to reverse it, to lay the furrows per- 
fectly even on the surface, and to plow as deeply, and as great a 
width at the same time as possible. In narrow furrows, the soil 
will be rendered friable most effectually, but time will be lost. 

Depth is of great importance in successful agriculture, under 
nearly all circumstances. There may be subsoils of such a char- 
acter that it would be injudicious at once to turn up much of 
them ; but by annually plowing an inch or so deeper, by de- 
grees great depth is attained without injury. Deep plowing 
acts in the same manner as thorough draining, but to a less ex- 
tent. It gives the roots of plants a larger field from which to 
gather their food ; it allows surface water to escape ; atmospher- 
ic manures to be collected instead of running off; and it affords 
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a mom equal and prc^ably a higW temperature and greater 
command of moisture. A field plowed three or four inches 
deep is easily exhausted; while such manures as are applied, 
soon escape beneath the reach of the roots ; and, in many soils, 
in process of time^ the plow passing at one equal and shallow 
depth forms an artificial and impervious hard-pan. According 
to Mr. Delafield in 1860, in Seneca county New York, "The 
evid«nce of every successive year, has clearly manifested the 
economy and profit of deep tillage; the mechanical operations 
on the soil require less force and labor; less seed is necessary; 
and all manures produce their full effect. Many of the best in- 
formed farmers are firm in the opinion that deep plowing and 
subsoil plowing are more effective on wheat soils when a judi- 
cious system of drainage has been adopted ; for though deep 
tillage by the plow allows the roots of plants to seek their food 
at a greater depth from the surface, yet they wiU extend them- 
Belires (in some soils,) to the cold influences of retained waters, 
where drains do not exist, and be deprived of that full measure of 
health and vigor which the principle of deep tillage is intended 
to afford." 

The Jointer Plow, iiiYdnted in Michigan, w forcing its way into very 
general use. It is a mi niatare or small plow, which can be attached and 
detached from the beam of any other plow at pleasure, and is placed a 
short distance in advance of the main plow. It turns over 2 to 4 inch- 
es of the soil Tvhich is buried deeply and neatlj under the furrow 
formed bj the succeeding plow ; and with four oxen or horses, 10 to 12 
inches can easily be reacfaeJ. (See TVantactians of Michigan State Ag* 
rieuUural Society, VoU i», p 147.) 

Yl2. Horses cannot draw a plow for any very great distance 
without stopping. A length of ^50 yards is believed to be the 
best for the size of a field, allowing the horses to rest at the 
turning. The following table shows the quantities of land 
plowed at different speeds, at given breadths of the furrow-slices. 
(Stephens,) 
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713. There are a varietj of modes of plowing to suit tlie nature 
of the soil and season of the year; though this diversity is more 
practised in Europe than in America. (For illustrations see 
StephevUs Farmer's Omde^ vol, 1 p. 171-186.) 
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** seed per acre, sown 384 

«< ikults of 384 

" seed, when sown 396 

Hitchcock, Dr. quoted 3, 11. 
Bippuric acid in air 11,38. 
Bogs, experiments in feeding 886 

** effiecU of buckwheat on 340 

« Pisrsnips fbr 493 

« dung of 693 
Bop, Its uses and the produce of 639, 640 

*^ character of the 641 

** ana]yBisof548,543 

" inorganic matter ttmtmd from an 
acre by 644 • 

« varieties of 646 

** soil for and manures 646 

*< culture, gathering and prfee 647, 648 

** coat of crop 649 
Horn, its composition 684 
Borse, food and water consumed and dmig 
and urine voided 698 

** dung of analysed 698 

« qualities of dung of 698 

« forpIowhig718 



Introdwtimk 1. 

Insects, 110, 351, 808, 318, 313, 387, 451, 
668,681,695. 

Indiau com, necessary beat for 133 

its native place and species 87S 
where culti\'ated 274 
when first cultivated in U. 8. 
876 

quantity produced 275 
varieties of and obaracteflef 
876 

varieties how distinguished 877 
desirable qualities of 878 
weight of 279 
yield per acre 280 
analysis of 281 

^' 5 varieties 284 
«« ofthe leaves of 883 
<* ofthe chit 282 
itsftedinRrqQalitiM286 
economical use of ^85 
its cuiitiary uses 286 
s- aiks &c tor fodder 287 
cobofk88 

sugar fr«'m stalks of 889 
sown broadcast 299, 300 
SOU Ibr 291 
manures for 29?, 708 
pieparation of ground for 893 
nov planted 294 
Mo. of hills aud stalks on an 

acre 194 
depth to plant 295 
proper temperature for seed 

of 295 
experiment in plandng 895 
quantity of seed required 296 
cultivation of 297 
sowing wheat among 296 
steeps for 299 
time to harvest 301 
topping 3C2 
taking up Uie leaves for fodder 

303 
experiment in harvesting 308 
how harvested 304 
husking of 304 
management of stalks when 

Sf>wn for fodder 306 
amount per ai^re in Mass. 306 
how separated from cob 906 
measuring in crib 306 
saving seed, its importance 307 
foeding in the south 30S 
Qpbe of, how managed 309 
weeda, none peculiar to 3lO 
fUngus on— smut— its effiscU 

311 
diseases of in Maryland 311 
insects ii^nrious co 318 
remedies for insects in 31S , 

Iodhi«94. 
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Ifumnnic matter 86, 92. 

« elements 93. 
Irrigation 77. 
Iho-thermal tinea 126. 
Iso-theral ** 125. 
Iso-cfaemical " 125. 



Jenuakm artichoke 470 

*• ana]y«isof47U473 

** uses and Talae of 474 

** soil and climate for 475 

«« culture 476 

** cutting & curing stalks 

477 
** gatliering the tubers 478 

«• pre»-erTing •* 47ft 

** advantages of growing 

480 



Kohl Rabi 454 
Elentnckj Blue Grass 884 

L 
Leaves, action of 46, 47. 
Leguminous plants 352 

** their culture hi the U. 8. 354 

Lrntils 352, 355, 376 

" »oil for 377 
Lettpce 663 
Uebig 28. 
Light 134. 
Lime 80. 83. 
** in leached ashes 702 
** value of, how applied 703 
** specimens and analysis of 703 
** eifccts of burned on soil» 703 
** quantify to be appUed 703 
Linseed analysis of 605 

oiiofand cuke 611,612 
" imports of 612 
Liquorice, general remarks R87 
** soil for culture f 88 
** planting and culture 5R9 
" harvehdng and yield 590 
Lucerne 424 
Lupines 380 



Marl , varieties of 705 
" analysis of 1 17, 1 1 9, 120, 705 
** formation of, Michigan, 705 
** effects of on soils 705 
Manures, nitrogenous 176 
** effects on wheat 177 
" how to use judiciously 178 
'* clovei , plaster and sheep dung— 
tl'e philosophy of their action 
179 
** for Indian com S92 
•• for rice 326 

'* buckwheat plowed nndef 342 
" for the grasses 391, 400 
" for clovers 418 
** lor parsnips 497 



Mamaret for beets 528 

* for hops 546 

** for the onioii 553 

«• for tobacco 573 

« from oUl)ean8 586 

«* for flax 606-7 

*• for apple 634 

«< for pear 642 

«« for quince 645 

*« for peach 647 

« tor cherry 652 

•« for gooseberry 657 

*« rhubarb 6:9 

** general remarks on 668 

*< classification of 673 

** ofanimal origin 674 

«• mhieral 675 

** interesting experiment with 670 
677 

<* classical value of 678, 679 

** eflfect8of679 

•* animal, flesh 680 

*• " hair, horn, wool, bones, 

684. 685. 686 

** fish as 688 

« mineral phosphates 6B7 

" barn-yard^ composition 690, 691 

" cow dung 691 

** horse dung 692 

'* dung of sheep and hogs 693 

** dung of birds 694 

«• night soil 696 

« urine 697 

*( consiituents of good bam-yard 
699 

** analysis of bam-yard 699 

" composts 7' 

*• mineral . wood ashes 701, 702 

** vegetable, classes of 7c8 

" value of 7C8 

« peat 708 

" list of articles used for 708 
Manuring the soil 669. 670. 671, 572 
Mt^cfaanical texture of soil 102. 
Meteorology 121, 122. 

" benefit of 145. 

Mean temperature 129. 
Meadows, laying down permanent 395 

•* irrigating 405 

** renovating old 406 
Mildew on wheat 200 
Milk affected by water 6» 
Mineral phosphates, analysis of 687 
Mineral waters 64. 
Mississippi river 7 1. 
Millet, genera and character &c 347 
" Indian .^7 

** its qualities and constituents 348 
" soil for 349 
" quantitv of seed 349 
*♦ time of sowing 349 
** harvesthig and yield per acre S49 
*' its dses 360 
Moisture, effi?ct on wheat 144. 
Moon's action on plants 115. 
Muck, composidcn of 707 
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Muriatic acid in air IS, 37. 
Mustard, wild 271 

•« white 431 

" manu&eture of 538 
Musk melon-anal jrsia of 561, 660 

N 
Nectarine 651 
Kew Orleans, rain at 138. 
Kitrogen in hay 388, 389 
/ " in oats 389 

•* in clover roots 410 , 
" in dry beet 620 
" in dung of sheep and hogs 693 
Iticothie in tobacco 572 
Klght soil 696 

O 
Oats, soils for 173, 264 
** native place 252 
** where cultivated 253 
«« produce in U. S. 864 
*' species cultivated 255 
** quantity raised per acre 256 
« analysis of grnin 257, 58 
" *» of straw 259 
« « of 4 varieties 260 
<* nitrogen and protein compounds in 

2tl 
*' eflEects of manures on the 362 
«< uses of 263 
«' effects of on soils 264 
" what 5 crop takes from an acre of 

,8oil 265 
«* how much sown and when 26S 
•* when to harvest 267 
« straw offor fodder 268 
*< insects in 269 
" smut in 270 
" weeds in 271 
« salt for 272 
« peas with 369 
<* compared \> ith carrots 509 
Oil of seeds, its use 458 
** plants yielding 691 
Organic matter in wlient 174 

•» in com 282 

Orchard grass 390 
Organic master 86, 87, 88 to 91. 
Onion, different species 550 
** its native country 551 
** field culturemnd produce 561 
** composition >f 552 
" soil for and culture 553 
*♦ manures for l''<\ 
" selecting for iei 1 1 'i't 
** yield per a'-re hh\-^ 
«* culture of in Rhkhij] '>Mt 
** magROt in, rp^nimHh h ftci" 
" free from inHCi-'^ a^in 
Oxygen in soils lOP. 
Ozier willow, specii?:, iniEtnrtP! Sif ^y^l 

** species Lit^i ^..rii'tlt-^t: iiwiiilOly 

»< soils for IU:< 

*< cultirati^ai utad i>iM?]karat]au for 

use 6^0 
«( culture ufiM Ml !i!!iREippi 031 



Ozier willow, yield, swamp lands for 63t 
Osone 11,33. 

P 
Parsnip 581 
** species and varieties 482 
** nutritive qualities and uses of 4S3 
»* analysis of 485 to 4h7 
'* is a ].otasli plant 487 
" soil and manure for 488 
** culture &c 489 
" yield per acre 491 
*• hari'esting 490 
" feeding leaves of to cows 492 
'* how ff d to animals 493 
" wine from 401 
" obtaining seed of 495 
** insects and disesse 496 
'* manures for 497 
" compared with carrots 504 
Pasture, assortment of seeds for 406 
Peas, varieties of 352, 35:i 

anulysis of and straw 356, 35^, 358 
value of htraw3i8 
nutritive matter cf an licre 359 
sugar in 360 
varieties grown 361 
soil for 362 
cultivation 363 
harvesting: 3(<4 
grown among corn 365 
how grown in Southern States 366 
pi'a-bug in 367 
bow to est ape the insect 367 
yield per acri»36S 
their uses 3Q9 

oats with, effects on land 369 
Peach, comparison of wiih apple 640 
varieties "c manures for 647 
analysis of leave* of 644 
yellows in, other diseases 648 
analysis of tree 649 
qutilities of Icernel &c 650 
Pear, conipa. i on of with apple 639 
sp cies and varieties 642 
analysis of wood and leaves of 643,644 
Peat, 70!i 

analysis of 708 
properties of 708 

charring and -nixing with dtmg 708 
mixing with ashes 708 
Pectin 443, 510 

Perennial plants, limits of 129. 
Phosphoric acid in water 65. 
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novioritetcr 13B. 
Plowg improvemdlits in 710 
{"lowing o»>ject8 of 7«i9, 711 
" horses for plowing 712 
«* len^h and breadth of furrow 712 
" advantages of proper shaped fields 

for 7J2 
* time lost in 712 
" variety (rf modes of 71 3 
Plum, yarieties, curculio 654 
Population of the U. S. 152. 
Potato 458 
** present valtte as a field crop 459 
*' when introduced 460 
" propagation 461 
** qualitit'S of the root 462 
" Analysis of 593 to 465 
" nutritive qualities of 466 
" yield per acre 466 
« rot in 467 

" cultivation and harvesting 468 
♦* starch, arrow-root, British I'um and 
other constituents contained iu 469 
" comparison of With apple 639 
Pumpkin the, its relatives 559 

*• little known regarding it 560 
" its value 580 
" grown with corn 563 
« yield 564 

" preserving iu winter 565 
« its uses 567 

*< insects on young plants^remedies 
668 
Pyrrhin 36 aud note. 



^Quince varieties 645 
" roedsof616 
** manures 645 



fiain, ammonia in 29, note. 

** composition of 29. 

« etf<ctsof53. 

" purity of 54. 

" necessity of 135. 
ttain-gUnge 1H5. 
Eain, mode of mpasuring 135. 

*' period of 1 36. 

" annual amount of 13^. 

" in Biiglaiid and the l/ States 136. 

" weight of 137. 

" season of 138. 

" mode of falling 139. 

" descent in soil 140. 

" absorption of 141. 

** evaporation of 142. 
Rape, seed o^ 453 

" species of 456 

" Oil from, cul tire, manure for, weight 
of. value of cake Sid 456 

" culture in Pa., time of sowing 456 

" analy isof457,458 

" oil in cake 458 
Eays, different of light 134. 
Beaumur's thermometer 129. 



Rhubarb, species and tftrieties 659 

Ripening of grains 131. 

River water 71. 

Rice, general remarks 315 

*' varieties 

*' where it grows and is culti^-ated 3 17, 
318,319 

•* wild, a difierent &mily 320 

'^^ unhusked 321 

" analysis of322, 323, 324 

" fiitty matter of 323 

" best soils for, and culture 326 

" cleaning &c 326 

** time and mode of sowing the upland 
327 

" yield of per acre 328 

" how measured 329 

« its uses 330 

" soil in which it grows 331 
Rd^'ks 76. 
Roots, genera 432 

" profit of growing 432 
Rust on wheat 199 

•* culture and soil 659" 
" analysis of 660, 662 
Rye grass, (ItalUn) 384, 391 
Rye, soils for 173 

** its importance and native place 204 

" where cultivated 205 

" produce of in U. S. 206 

" species and ^-arieties 207 

" analysis of 208, 209, 210 

" varies in composition 211 

* ' straw analysis of 2 1 2 

*' flour of 213 

*' bread oi 214 ' 

•* soils for 215 

" inorganic constituents 21 6 

" sowing and time of 217, 218 

•* culture and harvesting 219 

" sown with wheat 221 

" sown for fodder 222 

" to plow under 223 

•« ergot in 225 

« str/iwof227 

" depth to be covered 227 

*« what it takes from the soil 670 



S 

Salt in beets 520 
»* in blood 682 
" in composition 7*6 
« its value 706 
Sciences in Agriculture 5, 6. 
Schools in Europe 10, 11. 
Sheep, health of 139. 

'•^ dunifof693 
Siliira 80, 83. 
Smut on wheat 198 
Soil, nature of 72, 73. 
" formation of 74. 
" position nf 75. 
" composition of 79, 80, 82. 
*' classification of 84. 
" use of 85. 
*' inorganic elementt of 93; 
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■D|]frftile97. 

•« rich and poor dklRtegnited 98. 
** mechanical texture of 102. 
« depth of 103.* 
•* eoIoroflM. 
** moiatore in 107. 
** abaorbing power of lOT. 
" retention of wet in 108. 
•« oxygen in 109. 
•* capillary power of 111. 
«* power to abaorb wet UI. 
Sofia clasificrtion of 173 
» what wheat Uheafion 174 
" beat for rice 325 
<* <* buckwheat 343 
« «« millet 349 
*■ ** the pern 36S 
" •« beans 371 
«* •« lentib 377 
** « granes39S 
«• « turnips 435 
" " artichoke 476 
« •< parsnips 488 
« «< beets 522 
•* " hops 546 
« « onfoDS 553 
* •* tobacco 674 
« «« liquorice 588 ^ 

«« «« flax 607 
" •» broom com 623 
« , " hemp 619 
*< analysis of tnmip 435 
** constituents of 669 
** what crops take away from 669 
•( action of the elements upon 669 
** proper management of 669 
« ' manuring the 669, 670, 67 1^ 672 
Stetlstics of wheat 152. 
Spindle worm 312 
Spring wheat 155. 
^orulea in air 35. 
Spring water 61. 
Subsoil, nature of 103. 
Sulphuric acid in springs 7t). 
Sugar beets, large roeU conUdn lew sugar 
458 
V sugar from 512 
Super phosphate of lime 686 
Sweet potato, order, Sunily 532 

** where may be grown 633 

« analysis of 534 

** soil and culture 535, 536 

«« preserring thro' winter 537 



Tare the (or Vetch) 378 
** when sown, soils for &c 379 
Teasel, species 592 

** when introduced in U. 8.» price, 
&c. 593 

« culture, &c. 594 

■< insects inj arious to 596 

-« use of superseded 596 

" to procure seed of 697 
TbermoQMter 129, U4. 



Temperatare of plants, 130. 

** eflSects of on yegetiUion 131. 

** eflbctsofonseeda 133. 

** of soU 132. 

Tobacco^ q>eciea, remarks 569 

*< cultiration and produce 670 

« analT8uof571,57S 

** nicotine hi 572 

<* composition andquaUties 672 

** manure for 573 

•< ingredients taken away by 100 

« soil for 574 

<« mode of culture and coring 676 
** " practiced south 576 

** hogsheads licH' packing in 677 
« yieklner acre 578 
•* cost of crop 570 
« disea8eof580 
** insects troublesome 681 
« saving seed 582 
Tomato analvais -of 663 
Tree, analysu of sweet apple 610 

•* <• leaves of Early Harreat 641 
Turrip, species 433 
** common 434 
** soil for, analysis of 434 
** effects of climate on 436 
*< analysis of 437 to 412 
« white gtobe, analysis of 438, 438 
« oonsOtuents vary 439 
« Swedes, organic analysis of 440 

458 
** comparative analysis of varietjet 

440 
*< what a crop draws from soil 4tf 
« pectin in 443 
<« desirable qualities of 444, 468 
« yield in Great Bxirafai 445 
« ** in N. T. and Pft. 445 

" cost of crop 416 
** culture, soil, seed, numures, &e, 

447 
<* time of sowing, and harvesting 

448 
'< fattening cattle on 449 
«« diseases 450 
** insects injurio>i8 to 541 
" how to raise seed from 452 
*• quality of the seeds of 453 
« advantages of their culture 468 
*• what they take from soil 676 



Urine, its value 697 

" composition 697 
Urea composition 697 
' fermentation of 697 



Vegetable duster, analyil^ of 66T 
Veteh 196 

VeterinaiT schools 4, 12 
Vinegar from beets 531 
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WatomwloB malnb of MS 
Water in air 38.67. 

- comp<Mitk« of 44. 

•* oheminl aodoB of 4ft. 

•< •llteCof46. 

« iiieof47.48. 

** Morcet of M. 

«• Wright of fit 

M InortBnlc matter in Ift. 

•* tea, analysto of M. 

«* 8chi»lkiU«* 67. 

«• Deadiea «• 66. 

« SaltLaho " 6»,C0. 

•< Grenabte *• 61. 

<« Hartford « 61. 

« lalta in 63. 

** plinepliorie add In 6S. 

** to animals and plants 66L 

** in Horae cheetniu 66. 

** inforioiu to planta 6S. 

" lffTer71. 

<• in iidla 107,1m. 
Waeda, 110. 
Weiflit of rain 137 
Wheat aflboted tar moistiira 143, 168. 

** value of 16. 

«• damaged by wot 144. 

** botanScalpoaition of 168. 

•* polar limits of 16t. 

«« introduction to the U. 8. Ut. 
I of 162. 



different spedes of 183. 
Spring and winter 164. 
quaUties desirable to 157^ 
weiglitof 158. 

ana^ of 160, lOS, 166, 167. 
tine of cutting 161. 



Wheat flour 170. 
' ban 16S. 

> the beat oils for 173 
' analyda of soils ibr 173 
' what it requirea and takes ftvmtht 

soil 174 

organic matter to 174 
' why it runs to straw 170 
' manures for 176 
' offiBots of manures on 177 

> elever turned under for 170 
^ modeeofpreparing land for 180 
' modes of coming 181 
' how sown I8S 
' how harvested 183 

how p r eesr w d 104 

> how thrashed 186 
' storing 186 

> when to cut 188 
' for seed 180 

quantity of seed per acre 100 

waste of aeed 101 

depth to be covered 108 

oldfor seed 168 

steepefor]04 

how to fudge of good seed 106 

weeds that ii^urs 196 

parasitic fyingi OB 107 

smut on 19B 

rust on 190 

mildew on 860 

iMectatoJarlousCoSOl 
** * tossodSOS 

made Into flour 903 

ooet of produetog 808 

sown among corn 808 
WeevU to wheat Sm^ 318 
Wirs worm 318 
Wool, iu compotitloii 681 




EEBATA. 

Paoi fi^-^Rereree tbe betdings of the Table—** Water in fhe Flour per 
cent/' and "Floor io tbe GraiD per cent" 

" 161, line 10 from top, for " Guined" read Cfuinea, 

*• 166, ** 5 from bottom after " Bandal GiaeB'* ("Fettyea Prdtm^ 
$i$ and SlaiUff,**) 

•' 181 '' 4 from top for " tree" read irn. 

'< 187 " S from bottom for "them" read Otftr. 

"^ 306 " 13 from top for " loil" read oU, 

*' 250. Wbile tbe Inst ebeet was going tbrongb tbe Press, tbe tbird 
Btimber of Pro£ JobnstoD's ChenMry of Common life was recetTed« in 
wbich it is stated ** tbat tbe odiod is remarkably oatritious. According 
to my Analyses, tbe dried onion root contains from 25 to 30 per cent* 
of glnten. It ranks in tbis respect witb tbe nutritiou8^>ea, and tb« 
Orarit (or Cbick Pen) of tbe £ast/'--Sw f 353, p. 148. 
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